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Abstract— The utility program mkfs organizes the data blocks 

of a file system in a linked list. Each link of the list is a disk block 

that contains an array of free disk block numbers, and one array 

entry is the number of the next block of the linked list. The file 

system super block contains an array that is used to cache the 

numbers of free disk blocks in the file system. Because of this 

technique, there is a wastage of memory. To overcome this 

disadvantage we can use bitmaps. In bitmaps only one bit can be 

used to indicate the status of disk block. Using this technique 

memory space is utilized efficiently and wastage of processor time 

for reading one or more disk blocks in main memory is reduced. 

Index terms— disk block, super block, bit map.  

I. INTRODUCTION 

  Unix is a multitasking, multi-user computer operating 

system originally developed in 1969 by a group of AT&T 

employees at Bell Labs, including Ken Thompson, Dennis 

Ritchie, Brian Kernighan, Douglas McIlroy, Michael Lesk 

and Joe Ossanna. 

Unix operating systems are widely used in servers, 

workstations, and mobile devices. The Unix environment and 

the client–server program model were essential elements in 

the development of the Internet and the reshaping of 

computing as centered in networks rather than in individual 

computers. 

The file subsystem is one of the component in UNIX 

operating system also called kernel. The file subsystem 

accesses file data using a buffering mechanism that regulates 

data flow between the kernel and secondary storage devices. 

A file system consists of a sequence of logical blocks, each 

containing 512, 1024, 2048 or any convenient multiple of 512 

bytes, depending on the system implementation.  

 

A File system has the following structure. 

 

 

 

Boot block Super block   Inode list                    Data blocks 

 

File system layout 

✓ The boot block is the first sector and contains the 

boostrap code that is read into the machine. 
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✓ The super block describes the state of a file system like 

how large it is, how many files it can store, where to find 

free space on the file system and other information. 

 

✓ The inode list is a list of inodes that follows the super 

block in the file system. 

✓ The data blocks contain file data and administrative data. 

The super block consists of the following fields 

✓ The size of the file system 

✓ The number of free blocks in the file system 

✓ A list of free blocks available on the file system 

✓ The index of the next free block in the free block list 

✓ The size of the inode list 

✓ The number of free inodes in the file system 

✓ A list of free inodes in the in the file system 

✓ The index of the next free inode in the free inode list 

✓ Lock fields for the free block and free inode list 

✓ A flag indicating that super block has been modified 

A. Process of allocating a block 

When the kernel wants to allocate a block from a file 

system, it allocates the next available block in the super block 

list. Once allocated, the block cannot be reallocated until it 

becomes free. 

Super block list  

 
Linked list of free disk block numbers 

If the allocated block is the last available block in the super 

block cache, the kernel treats it as a pointer to a block that 

contains a list of free blocks. It reads the block, populates the 

super block array with the new list of block numbers, and 

then proceeds to use the original block number. It allocates a 

buffer for the block and clears the buffer’s data. The disk 

block has now been assigned, and the kernel has a buffer to 

work with. If the file system contains no free blocks, the 

calling process receives an error. 

The disadvantages in this technique for organizing free disk 

block numbers are  
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1.  Wastage of memory space for maintaining large number 

of free disk blocks 

2.  One or more disk blocks should be read into main 

memory for allocating or freeing  disk blocks. 

B.  Process of freeing a block 

If the super block list is not full, the block number of the 

newly freed block is placed on the super block list. 

If the super block list is full, the newly freed block becomes a 

link block. The kernel writes the super block list into the free 

block and writes the block to disk. It then places the block 

number of the newly freed block in the super block list. 

II. BITMAPS 

To overcome the above disadvantages, bitmap can be used to 

maintain the free disk block numbers. Here a single bit will 

represent the status of the block. 

Following figure shows a bitmap for disk block numbers  up 

to 16. 

 

0  1    2    3   4   5   6    7   8   9   10 11 12  13 14 15 

0 0 1 1 0 1 1 0 0 0 1 0 1 1 0 1 

 

Bitmap for disk block numbers . 

 

In this bitmap , the disk block numbers 0,1,4,7,8,9,11 and 14 

are free . 

The disk block numbers 2,3,5,6,10,12,13 and 15 are 

allocated. 

Suppose, if there are 256 block numbers. Then the index of 

the bit positions in the bit map is 0 to 255. Bit 0 represents the 

status of disk block 0, bit 1represents the status of disk block 

1 and so on. 

If the  bit in the bitmap at position ‘b’ is 0, then the disk block 

number  b is free , otherwise it is allocated. In this technique,  

instead of storing 16 bit or 32 bit block numbers, only a single 

bit will indicate whether the block is allocated or free. 

A.  Algorithm for disk block allocation 

1. Scan the bitmap for the bit 0. 

2. Get the index of the bit 0 and set that bit to 1. 

3. Return the index as the number of the disk block that is 

allocated. 

B.  Algorithm for freeing a disk block 

1. Convert the number of disk blocks as index into the 

bitmap. 

2. Using the index value, set the corresponding bit in the 

bitmap to 0. 

3. Zero indicates that the block is free. 

C.  Advantages of bitmaps for disk block allocation 

✓  In bitmaps only one bit can be used to indicate the status 

of disk block. Using this technique memory space is 

utilized efficiently  

✓ Wastage of processor time for reading one or more disk 

blocks in main memory is reduced. 

III. CONCLUSION 

 Bitmaps can be used for the allocation of memory pages, 

inodes, disk sectors, etc. Another application of bit arrays is 

the Bloom filter, a probabilistic set data structure that can 

store large sets in a small space in exchange for a small 

probability of error.  It is also possible to build probabilistic 

hash tables based on bit arrays that accept either false 

positives or false negatives. 
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