
解決分散式資料編排管理工具 Apache Airflow 中 
Webserver 在讀取大型日誌時發生 

OOM 的問題 
Resolve the OOM issue in the Webserver when reading large 
logs in the distributed data orchestration tool, Apache Airflow 

指導教授：莊坤達 
專題成員：劉哲佑 
開發工具：Python, Apache Airflow, Docker, Memray 
測試環境：Mac Air, M2 chip, 16GB RAM, in Docker 

一、簡介： 

Why (Current State) 
 
Apache Airflow 有一個看 Tasks 執行結果的 UI 介面 
這個 Feature 會需要根據 (timestamp, line number) 去 Sort + Aggregate 所有 Log Records 
因為本身是分散式系統，所以有 5 個 Log Sources 需要 Sort 
 
原本的實作是用 Python Bulit-in 的 sort 去實作 
當遇到要讀比較大的 Log Records 時 Web Server 會 OOM(Out Of Memory) 
 
Challenges 
 

● Memory bottlenecks 
● Streamable interface for whole read path 
● Compatible interfaces for 10+ providers 
● Memory-efficient Serialization 

How 
 

● Read in chunks 
● Streaming Interface 
● K-Way Merge with Heap instead of Sorting whole logs 
● Compatible interfaces for providers  

 



 
 

Before Refactor After Refactor

二、測試結果： 

● 90% reduction in memory usage with similar processing times 
● Memory usage dropped by nearly 100x (3587MB → 33MB for 500MB logs). 

Before Refactor After Refactor 
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