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14. Big Data III: BigQuery & Airflow

Fall 2025

Instructor: Sangwoo Mo
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Recap: Course Overview
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Recap: Course Overview

Lecture 7-15
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Recap: Database Systems

4https://blog.algomaster.io/p/sql-vs-nosql-7-key-differences

MongoDB



Recap: Large-scale Data Processing
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Recap: Programming in MapReduce



Recap: Programming in MapReduce
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Recap: Programming in RDD
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Recap: Programming in RDD
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Recap: Programming in RDD
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Recap: Programming in DataFrame
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Recap: Programming in DataFrame
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Motivation
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You are NOT alone!



Serverless Computing
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Serverless Computing
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Abstraction:
No need to care
about the servers



Serverless Computing
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Serverless Computing
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Serverless Computing
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Evolution of Distributed Systems
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What is BigQuery?
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What is BigQuery?
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What is Data Warehouse?
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What is Data Warehouse?
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What is Data Warehouse?
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Online Transaction Processing
(Database)



What is Data Warehouse?

25

Online Transaction Processing
(Database)

Online Analytical Processing
(Data Warehouse)



OLTP vs OLAP
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OLTP vs OLAP
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OLTP vs OLAP
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OLTP vs OLAP
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OLTP vs OLAP
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BigQuery = Serverless Data Warehouse
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BigQuery Internals (Fault Tolerance)
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BigQuery Internals (Dremel Engine)
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Programming in BigQuery
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Programming in BigQuery = SQL
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Summary: What We’ve Learned
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Recap: Data Warehouse
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Data Lake
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Difference Between Data Storages
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Data Lake → Warehouse
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Not well connected



Data Lakehouse

41



Data Lakehouse
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Lakehouse Internals

43https://web.stanford.edu/class/cs245/slides/LakehouseGuestTalk.pdf



Abstraction = Hiding Complexity
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Data Orchestration

45https://airflowsummit.org/slides/2022/b1-choosing-airflow-v2.pdf



Data Pipeline
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The Tool Should
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Airflow: Brief History
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Airflow: Architecture
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Airflow: Concepts

50https://speakerdeck.com/artwr/apache-airflow-at-airbnb-introduction-and-lessons-learned







Airflow: Concepts
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Airflow: Code Example
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Airflow: Monitoring DAG Status
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Airflow: Monitoring Gantt Chart

57



Airflow: Common Pattern
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