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Resolve the OOM issue in the Webserver when reading large
logs in the distributed data orchestration tool, Apache Airflow
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B %% T.H.: Python, Apache Airflow, Docker, Memray
HIFREREE : Mac Air, M2 chip, 16GB RAM, in Docker
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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



Memory Usage (MB)

Memory Increase (MB)

Before Refactor After Refactor

Return Logs as List Concat all Logs to a Large List Interleave & Sort entire List Heap
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g + Need to wait until Log Reader exhaust all Executor Log 2 0
Trigger Log n-1 logs in the list and let GC free the memory. Local Filesystem - ?em::l::Q: et ’
Trigger Log n-2 Local Log 1 Add the Front of each Stream to Heap | THagerlog2 B - - @ ihe next round:
/ Local Log 2 . . until all streams are empty Local Log 2
N / ocal Log Sequentially access the List Executor Log 3
acce [ Trggeriogz | 098 | len(heap) =12,
. N L ¥ A Remote Log 3 exceeds CHUNK_SIZE = 9
el Al - Local Log n-1 ‘ Assume there are K log source,

Trigger Log 3 50 yield top-HALF_CHUNK_SIZE

i I~ | <
Local Log 1 P Local Log n-2 and each log source has M lines. Log Reader I— Local Log 3 logs from heap.
Local Log 2 L’

Space Complexity: 0 (KM) \
Local Log n-1 .
Local Log n-2 Read whole logs as list
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® 90% reduction in memory usage with similar processing times
e Memory usage dropped by nearly 100x (358/MB — 33MB for 500MB logs).

Before Refactor After Refactor

Memory Usage Over Time - JSON_Format - All Logs Memory Usage Over Time - NDJSON_Format - All Logs

— large_task logs_0_1M8 — large_task logs_0_1MB
—— large_task_logs_0_5MB —— large_task_logs_0_5MB
— large_task_logs_1MB — large_task_logs_1MB
5000 — large_task_logs_5MB — large_task_logs_5MB
—— large_task_logs_10MB 1280 —— large_task_logs_10MB
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—— large_task_logs_100MB —— large_task_logs_100MB
—— large_task_logs_500MB —— large_task_logs_500MB
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