Serial and Sequential files
A serial file is one in which the records have been stored in the order in which they have arisen. They have not been sorted into any particular order.

An example of a serial file is an unsorted transaction file.

A shopping list is an example of a non-computerised serial file.

Serial files can be stored on tape, disc or in memory.

A sequential file is one in which the records are stored in sorted order of one or more key fields. 
Sequential access means that data is accessed in a predetermined, ordered sequence. Sequential access is sometimes the only way of accessing the data, for example if it is on a tape. It may also be the access method we desire to use since the application requires processing a sequence of data elements in order. 

In data structures, a data structure is said to have sequential access if one can only visit the values it contains in one particular order. 

Batch processing requires the use of sequential access an example being a payroll system where every worker has to be paid. Since all the records have to be read anyway, the order in which they are  stored is not important.
An example of a sequential file is a sorted transaction file.

A class register is an example of a non-computerised sequential file sorted on surname.

Random (Direct) access files
A Random File is a file where the records are placed at an address arrived at by a calculation performed on a key field. This calculation is called a hashing algorithm. 

The computer performs the hashing algorithm on the key field of the record, resulting in an address of a block and the computer stores the record in that block. If that block is already full, then the computer will store the record in an overflow area. A pointer will be left at the original block to indicate that a record is stored in the overflow area.

Eventually the blocks will become full and there will be a large number of records in the overflow areas. When this happens, the file will need to be re-organised to prevent access to records becoming too slow.

Random access is the ability to access any random element of a group in the same length of time. The opposite is sequential access, where a remote element takes longer time to access. In data structures, random access implies the ability to access any entry in a list of numbers in identical time. Very few data structures can guarantee this, other than arrays. Random access is critical to many functions such as fast sorting and binary searches. 

Access to records follows the same pattern...

· use the hashing algorithm on the key to find the address of the block where the record is stored. 

· look for the record at the address. If it is not there follow the pointer to the overflow area. 

Access to records is extremely fast. 

A random file would have to be stored on a direct access backing storage medium e.g. magnetic disc, CD, DVD

Example : Any information retrieval system. Eg Train timetable system.

Indexed sequential files

In an Indexed Sequential Access Method system, data is organized into records which are composed of fixed length fields. Records are stored sequentially, originally to speed access on a tape system. A separate table is kept of the indexes which are pointers into the tables. 

This allows individual records to be retrieved without having to search the entire set of data. The key feature of ISAM is that the index tables are small and can be searched quickly. This allows the database to access only the records it needs. Additionally modifications to the data do not require changes to other data, only the table and indexes in question. 

The use of this type of file system can be found in hybrid systems i.e. batch and interrogational processing combined. This is particularly useful when, say, payroll and personnel records are combined.
Each record of a file has a key field which uniquely identifies that record.

An index consists of keys and addresses.

An indexed sequential file is a sequential file (i.e. sorted into order of a key field) which has an index.

A full index to a file is one in which there is an entry for every record.

Indexed sequential files are important for applications where data needs to be accessed.....

· sequentially 

· randomly using the index. 

Example: A company may store details about its employees as an indexed sequential file. Sometimes the file is accessed....
· sequentially. For example when the whole of the file is processed to produce payslips at the end of the month. 

· randomly. Maybe an employee changes address, or a female employee gets married and changes her surname. 

An indexed sequential file can only be stored on a random access device
eg magnetic disc, CD.

