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Kernel Hinders I/O Performance

• Future I/O devices are fast
NVMM access time within 100 nanoseconds– NVMM access time within 100 nanoseconds

• Kernel involvement slows down I/O operations
– Protection, synchronization, naming, etc.
– Up to a few microseconds

O l tiOur solution: 
Minimize kernel involvement and 
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synchronization with new data structures



Kernel/User Hybrid Data Structures

User
Process 1 Process 2

Read

Write

Kernel
11 21 3 2 45 3 2 45 3 D2 4

R/W
R/W

NVMM

1 2 3 4 5 6 .. nData 
Area

NVMM

1 2 3 4 51 2
D2

3

Area
Log



Future Work

• Measurement

• Detailed design

• Implementationp

• Evaluation• Evaluation
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Thank you !Thank you !
Questions ?Questions ?

Yiying Zhang yiyingzhang@cs.ucsd.edu
Steven Swanson swanson@cs.ucsd.edu
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