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� File system metadata
� Popular: which is about

60%-80% of I/O accesses.
� Small and random
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� Metadata and data are 
stored /accessed in block.

� Metadata and data share 
and compete for I/O 
resource.

� Lots of fetch and flush 
between DRAM buffer and 
disk.

DRAM Buffer

Memory Bus

I/O Bus
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Data blocks
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Picoseconds Nanoseconds Microseconds Milliseconds

Latency

IOPS
Processor

DRAM 
memory

Flash Hard 
Disk

100,000,000’s

100,000’s

100’s

1,000,000,000’s

Next generation 
Non-volatile memory 
(NVM)
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a, Current system

� � ������� �����.������

-/0

�*��
&
�

b, Replace disk

NVM as Block Device
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c, Hybrid disk

�
�$

�� ���	
����

�

���� ��% �-,�

0��.������/���



� � ������� �����.������

�� ���	
����

�


�/�������������

������.��������"1

2�.��/����

-/0

�*�� &
�

-/0

&
�

1, Entire NVRAM FS 

2, Hybrid FS

NVM as Memory Device
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Evaluation Setup:
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(1) Filebench
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(2) PostMark
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(3) FFSB
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(4) Micro-benchmark (FS_Mark)
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(5) Effect of Synchronization Frequency 
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(6) Overhead of Consistency Maintain
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(7) For Different File Systems (FFSB)
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