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4.4 FILE SYSTEM STORAGE 

File Concept  

• A file is a named collection of related information that is recorded on secondary 

storage.  

• Data cannot be written to secondary storage unless they are within a file.  

Examples of files:  

• A text file is a sequence of characters organized into lines (and possibly pages). 

•  A source file is a sequence of subroutines and functions, each of which is further 

organized as declarations followed by executable statements.  

• An object file is a sequence of bytes organized into blocks understandable by the 

system’s linker.  

• An executable file is a series of code sections that the loader can bring into memory 

and execute.  

File Attributes  

• Name: The symbolic file name is the only information kept in human readable form.  

• Identifier: This unique tag, usually a number identifies the file within the file system. 

It is the non-human readable name for the file.  

• Type: This information is needed for those systems that support different types.  

• Location: This information is a pointer to a device and to the location of the file on 

that device.  

• Size: The current size of the file (in bytes, words or blocks)and possibly the maximum 

allowed size are included in this attribute.  

• Protection: Access-control information determines who can do reading, writing, 

executing and so on.  

• Time, date and user identification: This information may be kept for creation, last 

modification and last use. These data can be useful for protection, security and usage 

monitoring.  

File Operations 

The file ADT supports many common operations: 

1. Creating a file 

 Two steps are necessary to create a file. First, space in the file system must be found 

for the file. Second, an entry for the new file must be made in the directory. 
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2. Writing a file 

To write a file, we make a system call specifying both the name of the file and the 

information to be written to the file. Given the name of the file, the system searches the 

directory to find the file’s location. 

The system must keep a write pointer. The write pointer must be updated whenever a write 

occurs. 

3. Reading a file 

 To read from a file, we use a system call that specifies the name of the file and where 

(in memory) the next block of the file should be put. Again, the directory is searched for the 

associated entry, and the system needs to keep a read pointer. Once the read has taken place, 

the read pointer is updated. 

4. Repositioning within a file 

 The directory is searched for the appropriate entry, and the current-file-position 

pointer is repositioned to a given value.  This file operation is also known as a file seek. 

5. Deleting a file Removing a file 

6. Truncating a file. 

 The user may want to erase the contents of a file but keep its attributes. Rather than 

forcing the user to delete the file and then recreate it, this function allows all attributes to 

remain unchanged—except for file length—but lets the file be reset to length zero and its file 

space released. 

Most OS requires that files be opened before access and closed after all access is 

complete. Normally the programmer must open and close files explicitly, but some rare 

systems open the file automatically at first access. Information about currently open files is 

stored in an open file table, containing for example: 

• File pointer - records the current position in the file, for the next read or write access. 

• File-open count - How many times has the current file been opened ( simultaneously 

by different processes ) and not yet closed? When this counter reaches zero the file 

can be removed from the table. 

• Disk location of the file.-The information needed to locate the file on disk is kept in 

memory so that the system does not have to read it from disk for each operation. 



ROHINI COLLEGE OF ENGINEERING & TECHNOLOGY 

 

  CS8493-OPERATING SYSTEMS 

 

• Access rights- Each process opens a file in an access mode. This information is stored 

on the per-process table so the operating system can allow or deny subsequent I/O 

requests. 

 

Some systems provide support for file locking. 

• A shared lock is for reading only. 

• Aexclusive lock is for writing as well as reading. 

• An advisory lock is informational only, and not enforced. ( A "Keep Out" sign, which 

may be ignored. ) 

• A mandatory lock is enforced. ( A truly locked door. ) UNIX used advisory locks, and 

Windows uses mandatory locks. 

File Types 

• Windows ( and some other systems ) use special file extensions to indicate the type of each 

file: 
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File Structure 

 File types also can be used to indicate the internal structure of the file. 

• Some files contain an internal structure, which may or may not be known to the 

OS. 

• For the OS to support particular file formats increases the size and complexity of 

the OS. 

• UNIX treats all files as sequences of bytes, with no further consideration of the 

internal structure. 

• Macintosh files have two forks - a resource fork, and a data fork. 

• The resource fork contains information relating to the UI, such as icons and button 

images, and can be modified independently of the data fork, which 

contains the code or data as appropriate. 

Internal File Structure 

• Disk files are accessed in units of physical blocks, typically 512 bytes or some 

power-of-two multiple thereof. ( Larger physical disks use larger block sizes, to 

keep the range of block numbers within the range of a 32-bit integer. ) 

• Internally files are organized in units of logical units, which may be as small as a 

single byte, or may be a larger size corresponding to some data record or structure 

size. 

• The number of logical units which fit into one physical block determines its 

packing, and has an impact on the amount of internal fragmentation ( wasted 

space ) that occurs. 

• As a general rule, half a physical block is wasted for each file, and the larger the 

block sizes the more space is lost to internal fragmentation. 

 


