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[Abstract]

As an efficient file system for SSD(Solid State Drive), F2FS is employed in the kernel of Linux
operating system. F2FS applies various methods to improve performance by reflecting the characteristics
of flash memory. One of them is improvement of the index structure that contains addresses of data
blocks for each file. This paper presents a method for further improving performance by modifying the
index structure of F2FS. F2FS manages all index blocks as logical numbers, and an address mapping
table is used to find the physical block addresses of index blocks on flash memory. This paper shows
performance improvement by applying logical numbers to the last level index blocks only. The count of

mapping table search for a data block access is reduced to 1~2 from 1~4.
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II. Related Works

1. Index Structure of ext4 File System
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Fig. 1. ext4 Index Structure

2. Index Structure of Log-structured File Systems
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3. Index Structure of F2FS File System
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III. The Proposed Scheme

1. Improvement of F2FS Index Structure
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Fig. 3. Proposed Index Structure

Let IN be the inode number of the target file.
Let OFFSET be the target file offset.
BA = NAT_Search(IN)
INODE = ReadFlashBlock(BA)
if OFFSET is in a direct block
return the PA of OFFSET on INODE
if OFFSET is in a single indirect block
LN = the LN of OFFSET on INODE
else // double or triple indirect block
BA = the PA of OFFSET on INODE
INDEX = ReadFlashBlock(BA)
if OFFSET is in a triple indirect block
BA = the PA of OFFSET on INDEX
INDEX = ReadFlashBlock(BA)
LN = the LN of OFFSET on INDEX
BA = NAT_Search(LN)
INDEX = ReadFlashBlock(BA):
return the PA of OFFSET on INDEX

Fig. 4. Determining Physical Address of a Data Block
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2. Performance Analysis
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IV. Conclusions
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