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Abstract - Small organizations often rely on messy, 
inconsistent spreadsheets that limit analytics quality. This 
paper presents a Mini Lakehouse architecture built using 
DuckDB, Parquet, and Python, with Looker Studio dashboards. 
The workflow ingests Excel data, performs structured cleaning, 
builds a star schema, enforces data quality checks, and stores 
curated data in Parquet/DuckDB. This fully local, low-cost 
pipeline provides reproducible, auditable analytics without 
cloud infrastructure. The result is a governed, BI-ready system 
suitable for small teams and academic environments. 
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1. INTRODUCTION  
 
Small organizations commonly depend on Excel-based 
reporting, creating inconsistencies and limiting analysis. This 
project implements a Mini Lakehouse architecture using 
Parquet storage and DuckDB for fast SQL analytics. The 
system cleans raw Excel data, standardizes formats, and builds 
BI-friendly dimensional models. 

Literature Review  

Lakehouse systems unify data warehouses and lakes. DuckDB 
provides in-process OLAP performance, while Parquet offers 
compressed columnar storage. Dimensional modeling 
simplifies BI workflows and supports governed analytics. 
 

METHODOLOGY / SYSTEM ARCHITECTURE 
 
The architecture includes Raw, Staging, and Curated zones. 
Cleaning includes type coercion, null handling, and category 
normalization. The Curated zone models a Fact Orders table 
linked to Customer, Product, Geography, and Calendar 
dimensions. 
 

 
4. IMPLEMENTATION 
 
Implemented using Python notebooks and DuckDB. Data is 
ingested from Excel, cleaned, transformed, and stored as 

Parquet. Incremental loads use hash-based surrogate keys. 
Benchmarks show significant performance gains. 
 
Figure-1: Physical Storage Mapping 
 

 
 
5. RESULTS AND DISCUSSION 
 
The curated schema supports fast queries and Looker Studio 
dashboards. Data quality checks validate referential integrity 
and completeness. Dashboards deliver insights across 
segments, geographies, and time. 
 
  
6. CONCLUSION 
 
The Mini Lakehouse demonstrates a portable, low-cost, 
reproducible analytics pipeline. It supports governance, 
incremental updates, and BI dashboards without cloud 
dependencies. 
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