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Persistent Memory Development Kit – pmem.io
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PMem on CXL
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▪ Linux Kernel Memory Tiering
▪ Recently upstreamed (mostly)
▪ For PMem, leverages Device DAX

▪ VMware Project Capitola
▪ Technology preview
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▪ MemVerge
▪ User space solution
▪ Also leverages persistence!

See Charles Fan:
Persistent Memory Breaks Though the Clouds

Tomorrow
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Non-transparent Memory Tiering

▪ Still might be transparent to the “end application”
▪ Example: a key-value store implements tiering, users of API unmodified

▪ Often performs best of all
▪ A few informed decisions about data placement make a huge difference
▪ Data movement is tricky/expensive without application involvement

▪ Can combine with transparent solutions
▪ Example: Linux Memory Tiering and libnuma
▪ Example: The MemVerge API

See Alessandro Goncalves:
Make Sense of Memory Tiering

This Afternoon
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Leveraging Persistence
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Oracle Exadata - previously presented at the PM Summit

▪ Notice the RDMA!
▪ DMA works with PMem, so
▪ RDMA works with PMem
▪ Increasing RDMA activity (librpma) See VMware’s talk:

Accelerating Oracle Workloads…
This Afternoon
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Source: https://www.intel.com/content/www/us/en/customer-spotlight/stories/tencent-cloud-block-storage-customer-story.html
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Source: https://www.intel.com/content/www/us/en/customer-spotlight/stories/baidu-optane-spdk-customer-story.html
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Compute Express Link

▪ CXL: Very Active!
▪ OS enabling underway
▪ Active areas like pooling

▪ CXL + PMem
▪ Made for each other

See Alan Benjamin:
Compute Express Link™ CXL™:

Advancing the Next Generation of Data Centers
Tomorrow
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Future PMem Directions
▪ AI/ML

▪ Example:
▪ Accelerating AI/ML and Data-centric Applications with Temporal Caching
▪ https://community.intel.com/t5/Blogs/Tech-Innovation/Artificial-Intelligence-AI/Accelerating-AI-ML-and-Data-centric-Applications-with-Temporal/post/1365954

▪ More RDMA
▪ Examples above

▪ Metadata persistent store
▪ Example: storage appliance metadata

▪ IMDB
▪ The classic use case lives on

See Ziye Yang:
Accelerating Operations on Persistent Memory Device

Via Hardware-based Memory Offloading Technique
This Afternoon

https://community.intel.com/t5/Blogs/Tech-Innovation/Artificial-Intelligence-AI/Accelerating-AI-ML-and-Data-centric-Applications-with-Temporal/post/1365954
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Please take a moment to rate this session. 
▪ Your feedback is important to us. 
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