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FILE STRUCTURES:  

 

A File Structure is a combination of representations for data in files and of operations for accessing the data. A 

File Structure allows applications to read, write and modify data. It might also support finding the data that 

matches some search criteria or reading through the data in some particular order.  

File:  A file is a collection of records. In generalized form, a file of size n has n items and n records in sequence 

where a record is collection of one or more fields. 

There are two important features of file: 

1. File Activity 

2. File Volatility 

File activity specifies percent of actual records which proceed in a single run. 

File volatility addresses the properties of record changes. It helps to increase the efficiency of disk design 

than tape. 

 

BASIC FILE OPERATIONS:  

 
Files are not made for just reading the Contents, we can also Perform Some other operations on the Files 

those are Explained below As :-  

1. Read Operation: Meant To Read the information which is Stored into the Files.  

2. Write Operation: For inserting some new Contents into a File. 

3. Rename or Change the Name of File. 

4. Copy the File from one Location to another. 

5. Sorting or Arrange the Contents of File. 

6. Move or Cut the File from One Place to Another. 

7. Delete a File 

8. Execute Means to Run Means File Display Output.  

 

Open File Operation: 

The open () function is used to open files in our system; the filename is the name of the file to be opened. The 

mode indicates, how the file is going to be opened "r" for reading,"w" for writing and "a" for a appending. The 

open function takes two arguments, the name of the file and the mode for which we would like to open the 

file. By default, when only the filename is passed, the open function opens the file in read mode. 

For example:               filename = "hello.txt" 

                                       file = open(filename, "r") 

 

Read ():  

The read functions contains different methods, read(),readline() and readlines(). 

read ()  #return one big string 

readline () #return one line at a time 

readlines () #returns a list of lines 

 

Write (): 

This method writes a sequence of strings to the file. 

write ()  #Used to write a fixed sequence of characters to a file. 

writelines() #writelines can write a list of strings. 
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Append (): 

The append function is used to append to the file instead of overwriting it. 

To append to an existing file, simply open the file in append mode ("a"): 

 

Close (): 

Whe  ou e done with a file, use close () to close it and free up any system resources taken up by the open 

file. 

 

FILE ORGANIZATION:  

 
File organization ensures that records are available for processing. It is used to determine an efficient file 

organization for each base relation.  

For example, if we want to retrieve employee records in alphabetical order of name. Sorting the file by 

employee name is a good file organization. However, if we want to retrieve all employees whose marks are in 

a certain range, a file is ordered by employee name would not be a good file organization. 

Types of File Organization 

There are three types of organizing the file: 

1. Sequential access file organization 

2. Direct access file organization 

3. Indexed sequential access file organization 

 

SEQUENTIONAL FILE ORGANIZATION:  

 
 Storing and sorting in contiguous block within files on tape or disk is called as sequential access file 

organization. 

 In sequential access file organization, all records are stored in a sequential order. The records are 

arranged in the ascending or descending order of a key field. 

 Sequential file search starts from the beginning of the file and the records can be added at the end of 

the file. 

 In sequential file, it is not possible to add a record in the middle of the file without rewriting the file. 

 

Advantages of sequential file: 

 It is simple to program and easy to design. 

 Sequential file is best use if storage space. 

Disadvantages of sequential file: 

 Sequential file is time consuming process. 

 It has high data redundancy. 

 Random searching is not possible. 

 

INDEXED SEQUENTIONAL FILE ORGANIZATION:  

 
 Indexed sequential access file combines both sequential file and direct access file organization. 

 In indexed sequential access file, records are stored randomly on a direct access device such as 

magnetic disk by a primary key. 

 This file has multiple keys. These keys can be alphanumeric in which the records are ordered is called 

primary key. 

 The data can be access either sequentially or randomly using the index. The index is stored in a file and 

read into memory when the file is opened. 
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Advantages of Indexed sequential access file organization: 

 In indexed sequential access file, sequential file and random file access is possible. 

 It accesses the records very fast if the index table is properly organized. 

 The records can be inserted in the middle of the file. 

 It provides quick access for sequential and direct processing. 

 It reduces the degree of the sequential search. 

Disadvantages of Indexed sequential access file organization: 

 Indexed sequential access file requires unique keys and periodic reorganization. 

 Indexed sequential access file takes longer time to search the index for the data access or retrieval. 

 It requires more storage space. 

 It is expensive because it requires special software. 

 It is less efficient in the use of storage space as compared to other file organizations. 

 
DIRECT FILE ORGANIZATION:  

 
 Direct access file is also known as random access or relative file organization. 

 In direct access file, all records are stored in direct access storage device (DASD), such as hard disk. The 

records are randomly placed throughout the file. 

 The record does not need to be in sequence because they are updated directly and rewritten back in 

the same location. 

 This file organization is useful for immediate access to large amount of information. It is used in 

accessing large databases. 

 It is also called as hashing. 

 

Advantages of direct access file organization: 

 Direct access file helps in online transaction processing system (OLTP) like online railway reservation 

system. 

 In direct access file, sorting of the records are not required. 

 It accesses the desired records immediately. 

 It updates several files quickly. 

 It has better control over record allocation. 

 

Disadvantages of direct access file organization: 

 Direct access file does not provide backup facility. 

 It is expensive. 

 It has less storage space as compared to sequential file. 

 
EXTERNAL MERGE SORT:  

 
A k-way merge sort that sorts a data stream using repeated merges. It distributes the input into two streams 

by repeatedly reading a block of input that fits in memory, a run, sorting it, then writing it to the next stream. 

It merges runs from the two streams into an output stream. It then repeatedly distributes the runs in the 

output stream to the two streams and merges them until there is a single sorted output. 

 

External sorting is a class of sorting algorithms that can handle massive amounts of data. External sorting is 

required when the data being sorted do not fit into the main memory of a computing device (usually RAM) 

and instead they must reside in the slower external memory, usually a hard disk drive. External sorting 
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typically uses a hybrid sort-merge strategy. In the sorting phase, chunks of data small enough to fit in main 

memory are read, sorted, and written out to a temporary file. In the merge phase, the sorted sub files are 

combined into a single larger file. 

 

 

External Merge Sort Algorithm: 

We can efficiently sort massive amounts of data using External Merge Sort Algorithm, when the data being 

so ted do t fit i to the ai  e o  hi h is usuall  ‘AM  a d esides i  the slo e  e te al e o  
(which is usually a hard disk). 

External Merge Sort uses a hybrid sort-merge technique. The chunks of data small enough to fit in the RAM 

are read, sorted, and written out to a temporary file during the sorting phase. In the merge phase, the sorted  

Sub-files are combined into a single larger file. 

 In other words, external Merge Sort sorts the chunks of data that fits in the main memory, then merges the 

sorted chunks together. i.e. 

 We first divide the file into runs such that the size of a run is small enough to fit into main memory.  

 Then sort each run in main memory using standard Merge Sort sorting algorithm.  

 Finally we merge the resulting runs together into successively bigger runs, until the file is sorted. 

 

MULTIWAY MERGE SORT:  

 
In computer science, K-Way Merge Algorithms or Multiway Merges are a specific type of Sequence Merge 

Algorithms that specialize in taking in multiple sorted lists and merging them into a single sorted list. These 

merge algorithms generally refer to merge algorithms that take in a number of sorted lists greater than two. 2-

Way Merges are also referred to as binary merges. 

Multiway Merge: merging m sorted lists 

Multi a  e ge is the p o le  of e gi g  so ted lists i to a si gle so ted list. A 2-way merge, used in 

merge sort, is a special case of this problem. 

Input: m sorted lists having n elements in total 

Output: A sorted list containing all elements of the m lists 

The p o le  a  e sol ed i  O  log  ti e  usi g a i  heap o  a i  p io it  ueue PQ  of size  to 
store the current minimum elements of each list. The algorithm works as follows: 

 

 Let H be a min heap of size m 

 add first element of each list to H 

 Let O be the output list 

  

 while !H.empty() 

   e = H.deleteMin() 

   add e to O 

   add to H the next element of the list e was taken from 

 return O 

 

TOURNAMENT TREE:  

 
Tournament tree is a complete binary tree with n external nodes and (n-1) internal nodes. The external nodes 

represent players and internal nodes represent the winners of the match between two players. 

Tournament tree is a form of min (max) heap which is a complete binary tree. 
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For example: The following diagram displays a tournament tree (winner tree) as a max heap. Note that the 

concept of loser tree is different. 

 

 
Figure 5.1: A Tournament Tree (winner tree)  

 

The above tree contains 4 leaf nodes that represent players and have 3 levels 0, 1 and 2. Initially 2 games are 

conducted at level 2, one between 5 and 3 and another one between 7 and 8. In the next move, one more 

game is conducted between 5 and 8 to conclude the final winner. Overall we need 3 comparisons. For second 

best player we need to trace the candidates participated with final winner that leads to 7 as second best. 

 

REPLACEMENT SELECTION:  

 
 Replacement selection is a technique that allows for initial runs to contain more records than the 

capacity of memory. 

 When records are written to tape drive the internal memory is available. 

 Replacement Selection Perform the in-memory sort by passing the records through a large priority 

queue. 

 Replacement section is a technique for producing runs. 

 Initially m records are read into memory and placed in a priority queue. We perform delete min, 

writing the smallest record to output tape. We read the next record from input tape, if it is larger than 

the record we have just written; we add it to p io it  ueue. Othe ise it a t go i  u e t u . 
 Since priority queue is smaller by one element we can store this new element in a dead space of the 

priority queue until the run is completed and use element for next run. (like heap sort) 

 We continue this until the size of priority queue is zero, at which point the run is over. We start new 

run by building a new priority queue, using all elements in dead space. 

 In example m=3 and dead elements are represented by asterisk. 

 Replacement selection produces only 3 runs, compared with 5 runs obtained by sorting. This is why, 3-

way merge finishes in one pass instead of two. If input is randomly distributed, replacement selection 

can be shown to produce runs of average length 2m. 

Let m be the number of records to be sorted which can be kept in the main memory. Imagine that these 

e o  lo atio s a e egiste s a d assu e e a  a k the  as o  o  off . ‘epla e e t sele tio  a  
overlap reading, sorting and writing. 

Algorithm: 

1) Consider n registers for filling up input data. Put all registers to ON state. 

2) Find out the smallest value among the ON registers and out this value, call it as X. 

3) Read next data value from the input list. 
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a) If next data>X then replace X by next data and go to step 2. 

b) If next data<X then replace X by next data mark it as OFF and go to step 2. 

4) If all the registers are turned OFF then this completes current run. Repeat step 1 to 3 for complete list of 

elements. 

5) If the input data is read complete and still some registers are ON, then repeat step 2 to 4, by taking next 

input value as ∞. 
6) Finally merge all the output data into a single file. This gives sorted list of elements. 

For example: 

15,12,29,27,10,28,11,26,13,34 

Solution: 

Step Data Output Next 

Element 

Action 

1 15,12,29 12 27 12 is minimum value, it is getting output. next 

element is 27 ,replace 12 by 27 

2 15,27,29 15 10 As 15 is minimum value, it is getting output. Next 

element is 10, replace 15 by 10. Mark 10 as OFF as 

10<15. 

3 10*,27,29 27 28 Out of 27 and 29, we get 27 as min value .Note that 

here 10 is OFF. So we will not consider it. Replace 27 

by 28.  

4 10*,28,29 28 11 Replace 28 by 11. As 28>11 mark 11 as OFF. 

5 10*,11*,29 29 26 Replace 29 by 26. As 29>26 mark 26 as OFF. 

6 10*,11*,26* End of run   

After this run we get the output 12, 15, 27, 28, 29(refer output column). 

The data at the end of first run is now taken for further processing for remaining element. 

 

Step Data Output Next 

Element 

Action 

1 10,11,26 10 13 Replace 10 by 13. 

2 13,11,26 11 34 Replace 11by 34. 

3 13,34,26 13 ∞ As there is no next input element we will replace 13 

by ∞ 

4 ∞,34,26 26 ∞ Replace 26 by ∞ 

5 ∞,34, ∞ 34 ∞ Replace 34  by ∞ 

6 ∞,∞,∞ End of run   

The output obtained in this run is 10, 11,13,26,34. 

Run 1: 

 

Run2: 

 

Now merge the above data into a single file: 

File:  

This is the sorted list of elements. 

 

12 15 27 28 29 

10 11 13 26 34 

10 11 12 13 15 26 27 28 29 34 

Downloaded from  be.rgpvnotes.in

Page no: 6 Follow us on facebook to get real-time updates from RGPV

https://be.rgpvnotes.in
https://www.facebook.com/rgpvnotes.in
https://be.rgpvnotes.in


 

We hope you find these notes useful. 

You can get previous year question papers at  

https://qp.rgpvnotes.in . 

 

If you have any queries or you want to submit your 

study notes please write us at 

rgpvnotes.in@gmail.com 
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