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Main reasons
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Transaction Lock-Up
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Design:
Concurrent Journaling Filesystem (CJFS)
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Opportunistic Coalescing

- When versions are exhausted, transaction commits are serialized
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Evaluation
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Evaluation Setup

• CPU : Intel Xeon Gold 6320 (2.1 GHz, 2 Socket X 20 core = 40 core)

• Memory : 512GB DRAM

• Storage: Samsung 970 Pro (MLC, NVMe)

• OS (Kernel)

• CentOS 7.4 (Linux Kernel 5.18.18)

• Filesystem: EXT4, BarrierFS, EXT4 with fast commit, SpanFS, CJFS

• Workloads: Varmail-shared, Varmail-split, Dbench, OLTP-Insert

• Varmail-shared: Varmail with a shared directory

• Varmail-split: Varmail with a per-thread directory
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Macro Benchmarks

Varmail-shared Varmail-split

Dbench OLTP-Insert

Compared to

EXT4: 1.6X
BarFS: 2.7X
FC: 6.3X
SpanFS: 17X

Compared to

EXT4: 1.3X
BarFS: 1.1X
FC: 1.6X
SpanFS: 16X

Compared to

EXT4: 1.2X
BarFS: 1X
FC: 1.4X
SpanFS: 15X

Compared to

EXT4: 1.7X
BarFS: 1X
FC: 2.4X
SpanFS: 2.3X

EXT4 BarrierFS Fast Commit SpanFS CJFS



78Joontaek Oh et al.USENIX FAST ’23, Santa Clara, CA

Command Queue Depth

• Workload: Varmail with 40 threads

9X4.5X

Transactions are transferred and flushed concurrently

EXT4
BarrierFS

CJFS
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Conclusion

- We propose CJFS, Concurrent Journaling Filesystem

- CJFS achieves concurrent transaction commit with four techniques

- Dual Thread Journaling

- Multi-Version Shadow Paging

- Opportunistic Coalescing

- Compound Flush

- CJFS improves the throughput in macro benchmarks

- Varmail-shared: 1.6X, Varmail-split: 1.3X, Dbench: 1.2X, OLTP-Insert: 1.7X
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Question
&

Answer
https://github.com/ESOS-Lab/cjfs


