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Selected Open Source Project
• vLLM [4]
• One of the most widely used LLM inference engines
• Solved memory fragmentation and under-utilization in LLM inference
• PagedAttention [2]: Inspired by virtual memory and paging mechanisms in operating systems
• I focused on operating systems (Linux kernel) throughout my undergraduate studies
• I am very interested in operating systems
• When I see mechanisms from operating systems being applied in machine learning systems,

I find it very interesting
• I believe that the principles of all systems are interconnected

1/12



What does the memory look like in vLLM?

• The author claims that vLLM can achieve a memory utilization rate of 96.3%
• However, this is only a general overview...
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What does the memory blocks look like?
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Does it look like this? (utilization rate is uniformly distributed)

Or like this? (utilization rate is randomly distributed)

Will it change with different lengths or types of input?



What are memory access patterns?
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Does it look like this? (the access frequency of each memory block is close)

Or like this? (there are hot or cold memory blocks)

Will it change with different lengths or types of input?



Hard to know...
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vLLM does not support tracing the state and operations of memory blocks...



Observability
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• Observability is very important in complex systems
• If we don't know what is happening...
• How can we optimize the system?



My mini project
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• Add memory block operation tracing to vLLM
• Let what happened to memory blocks in LLM inference visible
• Help analyze memory utilization distribution and memory access patterns in LLM inference
• Help further memory optimization in LLM inference
• Inspired by memory access monitoring in operating systems
• DAMON: Data Access MONitor (Linux kernel) [1] [3]
• Not only for optimization, it would also be interesting to visualize the memory state and

operations in LLM inference (can help understand how vLLM works)



DAMON Screenshot
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DAMON Screenshot
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Progress?
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• To be honest...
• I have been very busy recently and really do not have time...
• Sorry, but I will start soon!
• Plan?
• I plan to complete it within this month (hopefully...)



Thanks

Thank you for listening
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