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Introduction
Data is generally stored on a disk in the form of data
clusters. A cluster represents several continuous
physical sectors of the disk. The data clusters of
each file have a logical sequence within the file.
Samsung’s TFS4 FAT file system uses a linked list
structure of file allocation table (FAT) to manage the
cluster chain to access files. A cluster chain is a
linked list of the data clusters in a particular file.
With linked allocation, the clusters may be scattered
anywhere on the disk. The beginning of the cluster
chain for each file is provided by directory entry of
the file. The rest of the cluster chain are obtained
from the FAT.

The read and write operations of a file system
allows the programs to access the data and store the
data to files. These functions require a handle to a
file to be opened for reading and writing respec-
tively, the position in the file indicated by the file
pointer to begin reading and writing the data, a
memory buffer and a length of the data. Using the
file position, the corresponding cluster number is
computed by scanning the FAT chain from the start-
ing cluster of the file. After the read/write operation
the file pointer is incremented by the number of
bytes read/written.

The major problem with linked allocations is that in
order to locate the target address for read/write oper-
ation, the searching occurs sequentially in a forward
direction in a FAT table beginning with the starting
cluster number. The file pointer is incremented after
each operation to reflect the new position. If an
address request happens to be from a previous file
pointer location, the file system has to start again
from the starting address and then position the
pointer to set the target location, since the search
can happen only sequentially in forward direction in
linked list structure of FAT table. If the file is small,
the time required to perform this search may be
insignificant. However, for files that contain large
data, this is time consuming since search is possible
only in the forward direction and not reverse.

Fast Seek Access
In order to solve this problem, Samsung introduced
a new file access mechanism - Fast Seek method to
reduce the search time by creating a fast seek table
in addition to the existing FAT. This mapping table
is created during the initial file read/write operation
and is updated during subsequent file read/write
operation. In this method, the file is viewed as a
numbered sequence of intervals from 1 to N. 

The table has one cluster number for each interval
and is indexed by that interval number. The index is
determined by dividing the file position by interval
size. Once the cluster number is determined using
the Fast Seek table, the search is made sequentially
in the FAT table starting from this cluster number.
This reduces the search time since the search has not
be made from the starting cluster address of the FAT
table and thereby improves the file system perfor-
mance. As a result, a file can be accessed faster by a
random and sequential scheme, rather than using
only sequential access.

 Consider a data access initiated by read request to
the file system. Given the offset, the index to the
fast seek table is computed and based on the index,.
the cluster number corresponding to the offset is
accessed. Once the cluster number is determined,
the actual cluster is determined by sequential search
in the FAT table. Thus, the file is accessed faster
using a combination of random access and sequen-
tial access, rather than only sequential access file.
For an 1 MB file size and interval of 100 KB, if the
target item to be located is at 450 KB, the file
pointer is set to cluster corresponding to the 4th
interval and the data corresponding to the byte offset
50 (400-450) within the fourth interval would be
used. 

Performance Improvement
Consider a test environment of 512 MB MMC card
having FAT 16 TFS4 file system with cluster size of
4KB (8 sectors), file size of 400 MB and 100 KB 
 interval.

Figure 1. TFS4 Fast Seek Performance

As shown in Fig 1, the X axis indicates the read
count and Y axis displays the time for reading. Due
to initialization of fast seek table, the estimated time
is initially high. Later, the seek time is significantly
low in comparison to file system with no fast seek
method.
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