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Introduction
Buffer Cache Management is a solution to reduce 
direct device read/write operations, and thus 
improve file system performance. To achieve 
greater performance with applications that manage 
large amounts of data, it becomes important to have 
data brought into cache before it’s accessed, to 
retain such information in cache until it’s no longer 
needed, and possibly to defer writing of modified 
data to disk to obtain greater efficiency. In order to 
achiever this purpose, Buffer Cache Management 
caches device data, and try to let device read/write 
operations carry out on cache instead of on disk and 
managing data transfer between a device drive and a 
cache buffer. The buffer cache manager encapsu-
lates the functionality required to cache device data. 
In order to perform this task, the Cache Manager 
interacts with file system drivers.

The functions of Buffer Cache Management 
include:

Read/Write sectors - Buffer Cache Management 
asks device driver to do sector read/write operations 
and cache the sectors’ data. If sectors’ data are 
already cached, sector read/write operations can be 
carried out on cache.

Flush cache - Flush cached data to device.

Buffer Cache Manager caches data at the file system 
level. When an application accesses data in a file, 
the file system checks to see whether the data 
resides in the cache. If the data is in the cache, the 
file system simply issues disk I/O requests. The file 
system operates on the data in the cache. 

The Cache management has couple of advantages. 
First, file system can bypass the direct I/O operation 
to disk and retrieve requested data directly from the 
cache. Second, the Cache Manager provides 
delayed-write functionality for modified cached 
data. By keeping the modified data in cache for 
some time before actually writing it to disk, the 
Cache Manager provides greater responsiveness to 
the user applications that actually perform the write. 
It can also batch multiple contiguous write opera-
tions in cache and write all the modified bytes out in 
a single I/O operation, which is typically more effi-
cient than performing each smaller write operation 
individually. Finally, it’s possible that a user appli
cation may repeatedly modify the same byte range. 
By deferring the I/O to disk, such modifications are 
made only in memory, avoiding completely the 
overhead of repeated write operations to the media.

Cache Read Operation
A typical cache read command operation begins 
with a conventional read command sequence to 
input the file start address and length of file to be 
read and execute the initial read from the memory. 
In Buffer Cache Management, to read file data, if 
Buffer Cache Management already cached the file 
data, Buffer Cache Management can return data to 
user directly, and no device read operations by 
device driver are needed. If the specified block is 
not cached, the Buffer cache management reads the 
data from the disk and copies it into the cache and 
finally returns the data to the user.

Cache Write Policy
According to the present system, file data created by 
the user can be first put to the cache memory (e.g., 
written in the memory by the application) before 
they are saved in the disk. When the system writes 
to a sector that is currently held in cache, it only 
writes the new information to the appropriate cache 
unit. The cache unit is single unit of cache memory 
that stores several contiguous data.These data, how-
ever, can be written to the disk for more permanent 
storage using a pre-selected algorithm, e.g., when 
there is not enough memory space in the cache 
memory or when reaching a certain percentage full 
in the cache memory. The decision for putting these 
file data to the disk can be made by the Buffer cache 
module. When there is not enough cache unit to 
store the file data, the buffer cache management 
selects one of the cache unit using cache replace-
ment strategy, flushes the dirty data from the cache 
unit to the disk and puts new data in to the cache 
unit. This policy is also called write-back cache 
policy.

The cache module keeps track of which locations in 
the cache have been changed and therefore which 
memory locations may be stale. This is done by 
using an extra signature per cache unit, called the 
“dirty mark”. Whenever a write is cached, this mark 
is set (made to 1) to tell the cache module “when 
you decide to re-use this cache unit for a new data, 
you need to write the current contents back to disk”. 
In case of write-back policy, you could have stale 
data on your disk compared to what is in cache 
memory. The TFS4 maintains a data structure to log 
all the dirty cache unit related to a file and imple-
ments the ‘file flush’ so that cache is in sync with 
the disk and there is no stale data. Also during the 
file close operation, the data from the cache is 
flushed back to the disk.
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