Tuning

MongoDB tuning involves a holistic approach, focusing on data modeling (embedding vs.
referencing), indexing (creating efficient indexes for queries), query optimization (using
explain() for slow queries, projection), server configuration (memory, storage, concurrency
settings like tickets, connection pooling), and monitoring (profiler, Atlas tools) to ensure optimal
performance, scalability, and resource usage for your specific application needs.

This video provides an overview of the MongoDB architecture for query performance:
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Key Areas for Tuning

Data Modeling & Indexing:

Embed vs. Reference: Model data for common access patterns, embedding related data for fewer
reads, but referencing when data is shared or grows large (minimizing document size).


https://www.google.com/search?q=data+modeling&sca_esv=8c1d8b7610d1bcd4&sxsrf=AE3TifOPNGjqgVwR6RtChD-KV8HcaTieLg%3A1765473263891&ei=7_s6aa-QNoqf4-EP7M6ysQY&ved=2ahUKEwj6hoq-hLaRAxV0UGwGHT4HCRsQgK4QegQIARAB&uact=5&oq=mongodb+tuning&gs_lp=&sclient=gws-wiz-serp&mstk=AUtExfC1bhK_cC3VtrCkupOFWLiaS2u3hqzK1fNG2bk18lYvZhbhAsQ5pUL4y7021iti12YyfLd0oXrrEce642Vd5c57__YTHVy6SSgDFdd_v8C1IY9ultYeDiVo8KmUL0yKGezXndw2ajTrALOg_oZQjfwNbhBGrjVCXcJE380Vd2n1-EWqa_bVKzG_K9oCY-OeNQanuNCID5OM39Mi44xjgoVbJiCa7y_qnwgJT6SlpXQGWhKIIYV9A6Q014ywxurCHdLW4iG4Wy0dy2v7FrvM-Lc8zb1Yxl1fE7jgvXFoATeU-cOBzgl1SOLTPdqpp5eZmo9Nu9MGOQOOjv-H57FPmnod2qNNwKKEGysIYqmSnYbhZjrMJsP7XR9ro6S_2F4iwYgor7rC7V5-DMXl2soWqg&csui=3
https://www.google.com/search?q=indexing&sca_esv=8c1d8b7610d1bcd4&sxsrf=AE3TifOPNGjqgVwR6RtChD-KV8HcaTieLg%3A1765473263891&ei=7_s6aa-QNoqf4-EP7M6ysQY&ved=2ahUKEwj6hoq-hLaRAxV0UGwGHT4HCRsQgK4QegQIARAC&uact=5&oq=mongodb+tuning&gs_lp=&sclient=gws-wiz-serp&mstk=AUtExfC1bhK_cC3VtrCkupOFWLiaS2u3hqzK1fNG2bk18lYvZhbhAsQ5pUL4y7021iti12YyfLd0oXrrEce642Vd5c57__YTHVy6SSgDFdd_v8C1IY9ultYeDiVo8KmUL0yKGezXndw2ajTrALOg_oZQjfwNbhBGrjVCXcJE380Vd2n1-EWqa_bVKzG_K9oCY-OeNQanuNCID5OM39Mi44xjgoVbJiCa7y_qnwgJT6SlpXQGWhKIIYV9A6Q014ywxurCHdLW4iG4Wy0dy2v7FrvM-Lc8zb1Yxl1fE7jgvXFoATeU-cOBzgl1SOLTPdqpp5eZmo9Nu9MGOQOOjv-H57FPmnod2qNNwKKEGysIYqmSnYbhZjrMJsP7XR9ro6S_2F4iwYgor7rC7V5-DMXl2soWqg&csui=3
https://www.google.com/search?q=query+optimization&sca_esv=8c1d8b7610d1bcd4&sxsrf=AE3TifOPNGjqgVwR6RtChD-KV8HcaTieLg%3A1765473263891&ei=7_s6aa-QNoqf4-EP7M6ysQY&ved=2ahUKEwj6hoq-hLaRAxV0UGwGHT4HCRsQgK4QegQIARAD&uact=5&oq=mongodb+tuning&gs_lp=&sclient=gws-wiz-serp&mstk=AUtExfC1bhK_cC3VtrCkupOFWLiaS2u3hqzK1fNG2bk18lYvZhbhAsQ5pUL4y7021iti12YyfLd0oXrrEce642Vd5c57__YTHVy6SSgDFdd_v8C1IY9ultYeDiVo8KmUL0yKGezXndw2ajTrALOg_oZQjfwNbhBGrjVCXcJE380Vd2n1-EWqa_bVKzG_K9oCY-OeNQanuNCID5OM39Mi44xjgoVbJiCa7y_qnwgJT6SlpXQGWhKIIYV9A6Q014ywxurCHdLW4iG4Wy0dy2v7FrvM-Lc8zb1Yxl1fE7jgvXFoATeU-cOBzgl1SOLTPdqpp5eZmo9Nu9MGOQOOjv-H57FPmnod2qNNwKKEGysIYqmSnYbhZjrMJsP7XR9ro6S_2F4iwYgor7rC7V5-DMXl2soWqg&csui=3
https://www.google.com/search?q=server+configuration&sca_esv=8c1d8b7610d1bcd4&sxsrf=AE3TifOPNGjqgVwR6RtChD-KV8HcaTieLg%3A1765473263891&ei=7_s6aa-QNoqf4-EP7M6ysQY&ved=2ahUKEwj6hoq-hLaRAxV0UGwGHT4HCRsQgK4QegQIARAE&uact=5&oq=mongodb+tuning&gs_lp=&sclient=gws-wiz-serp&mstk=AUtExfC1bhK_cC3VtrCkupOFWLiaS2u3hqzK1fNG2bk18lYvZhbhAsQ5pUL4y7021iti12YyfLd0oXrrEce642Vd5c57__YTHVy6SSgDFdd_v8C1IY9ultYeDiVo8KmUL0yKGezXndw2ajTrALOg_oZQjfwNbhBGrjVCXcJE380Vd2n1-EWqa_bVKzG_K9oCY-OeNQanuNCID5OM39Mi44xjgoVbJiCa7y_qnwgJT6SlpXQGWhKIIYV9A6Q014ywxurCHdLW4iG4Wy0dy2v7FrvM-Lc8zb1Yxl1fE7jgvXFoATeU-cOBzgl1SOLTPdqpp5eZmo9Nu9MGOQOOjv-H57FPmnod2qNNwKKEGysIYqmSnYbhZjrMJsP7XR9ro6S_2F4iwYgor7rC7V5-DMXl2soWqg&csui=3
https://www.google.com/search?q=monitoring&sca_esv=8c1d8b7610d1bcd4&sxsrf=AE3TifOPNGjqgVwR6RtChD-KV8HcaTieLg%3A1765473263891&ei=7_s6aa-QNoqf4-EP7M6ysQY&ved=2ahUKEwj6hoq-hLaRAxV0UGwGHT4HCRsQgK4QegQIARAF&uact=5&oq=mongodb+tuning&gs_lp=&sclient=gws-wiz-serp&mstk=AUtExfC1bhK_cC3VtrCkupOFWLiaS2u3hqzK1fNG2bk18lYvZhbhAsQ5pUL4y7021iti12YyfLd0oXrrEce642Vd5c57__YTHVy6SSgDFdd_v8C1IY9ultYeDiVo8KmUL0yKGezXndw2ajTrALOg_oZQjfwNbhBGrjVCXcJE380Vd2n1-EWqa_bVKzG_K9oCY-OeNQanuNCID5OM39Mi44xjgoVbJiCa7y_qnwgJT6SlpXQGWhKIIYV9A6Q014ywxurCHdLW4iG4Wy0dy2v7FrvM-Lc8zb1Yxl1fE7jgvXFoATeU-cOBzgl1SOLTPdqpp5eZmo9Nu9MGOQOOjv-H57FPmnod2qNNwKKEGysIYqmSnYbhZjrMJsP7XR9ro6S_2F4iwYgor7rC7V5-DMXl2soWqg&csui=3
https://www.youtube.com/watch?v=s1_55jY0Amw

Index Strategically: Create indexes on fields used in find() , sort() ,and aggregate()
stages. Use compound indexes for multi-field queries.

Avoid Collection Scans: Use explain() to ensure queries use index scans, not full collection
scans.

This video explains the importance of indexes for performance:

solarwinds

5 Things to Know for MongoDB
Performance Tuning

58s

o

solarwindsinc
YouTube ¢ 12 Oct 2021

Query & Aggregation Optimization:

Use the Profiler: Enable the database profiler to find slow queries exceeding a threshold.

explain() Plan: Analyze explain() output to see if indexes are used, how many documents
are examined, and identify bottlenecks.

Projection: Use projection to return only needed fields, reducing network traffic and memory.

Aggregation Pipelines: Optimize stages, push filters down, and use appropriate operators for
complex data processing.

This video demonstrates how to use the profiler and analyze query plans:


https://www.youtube.com/watch?v=eWBjIHfMWWc&t=1797
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Server & Storage Engine Tuning:

WiredTiger Tickets: Adjust wiredTigerTicketValues for read/write concurrency if operations
gueue up (tickets hit 0).

Memory: Configure storage.wiredTiger.engineConfig.cacheSizeGB for optimal WiredTiger
cache size.

Compression: Enable compression (e.g., Snappy, zlib) to reduce I/O and storage, often improving
performance.

This video discusses memory settings and their impact on performance:


https://www.youtube.com/watch?v=h0vWdePFTFc&t=337
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Connection Management:

Connection Pooling: Tune minPoolSize , maxPoolSize , and socketTimeoutMS in your drivers
to match application load and network conditions.

This video explores patterns for tuning MongoDB performance and scalability:


https://www.youtube.com/watch?v=LEUtqqG6qhc&t=138
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Hardware & OS (Advanced):

NUMA Settings: Configure BIOS/OS settings (like iommu=pt ) for optimal CPU/memory
interaction on NUMA systems.

General Approach

Monitor: Use MongoDB Atlas metrics or tools like mongostat , mongotop , and the profiler.
Methodical Changes: Apply changes one at a time and measure the impact.

Balance: Indexing speeds up reads but slows writes; find the right balance for your workload.
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https://www.youtube.com/watch?v=xpHjnFXICh8&t=700

