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1 (a) Define Indexing and its importance in File Structures. List and explain the 

different operations required maintain an indexed file 
[10] 

CO2 L2 

Soln Indexing is a structure containing a set of entries, each consisting of a key field and a 

reference field, which is used to locate records in a data file. It helps in faster access 

of records in a file if the size of the index file is small. Since index files are sorted on 

key field, binary search can be applied to find the presence of the key and use the 

reference field for performing a direct access to locate the record in single seek. 

Operations required to maintain an indexed file: 

 
1) Creating the data and index files.  

2) Loading the index file to memory  

3) Rewriting the index file from memory  

4) Record addition  

5) Record deletion  

6) Record updating  

Explain each operation in detail. 

 

 

  

2 (a) Write and explain the algorithm to match two lists consisting of names using co-

sequential processing, with a suitable example. 
[10] 

CO2 L2 

Soln   Cosequential operations involve the coordinated processing of two or 

more sequential lists to produce a single output list. Matching names in 

two lists: Matters to Consider: 

• Initializing: we need to arrange things so that the procedure gets going 

properly. 

• Getting and accessing the next list item: we need simple methods to 

do so. 

• Synchronizing: we have to make sure that the current item from one list 

is never so far ahead of the current item on the other that a match will be 

missed.   

• Handling end-of-file conditions: Halt the program on reaching end of 

list1 or list2 

• Recognizing Errors: Duplicate items or items out of sequence. 

 

 

  



Example showing matching of two sorted lists. 

3 (a) What are Inverted Lists? Explain how it improves the secondary index structure. 

Illustrate with an example. 
[10] 

CO2,

CO5 

L2 



Soln 

 

 

  

4 (a) With example, explain K-way merge and selection tree for merging large 

number of lists. 
[10] 

CO2 L2 

Soln: • Merge k sequential lists 

• An array of k lists and 

• An array of k index values corresponding to the current element 

in each of the k lists, respectively. 

• Main loop of the K-Way Merge algorithm: 

• Find the index of the minimum current item, minItem 

• Process minItem(output it to the output list) 

• For i=0 until i=k-1 (in increments of 1) 

• If the current item of list i is equal to minItem then 

advance list i (read the next item in list i). 

 

  



• Go back to the first step 

• This algorithm works well if k < 8. Otherwise, the number of 

comparisons needed to find the minimum value each step of the way is 

very large. 

• Instead, it is easier to use a selection tree which allows us to determine a 

minimum key value more quickly. Merging k lists using this method is 

related to log2 k (the depth of the selection tree) rather than to k. 

 
 

 5 (a) What is an Avail List? Explain how avail lists are used in recovering free spaces 

in fixed length and variable length record files. [10] 
CO1,

CO2 

L2 

 Issues on reclaiming space quickly: 
– How to know immediately if there are empty slots in the file? 
– How to jump to one of those slots, if they exist? 
It is done by creating by linking all deleted records together using a linked list ( 
Avail List). 
 

Fixed-Length Records 
 

 
Variable-Length Records 

 
Explain the mechanism of making use of avail list for reclaiming the space 
created by a deleted record. 
 
 

 

  



6 (a) Write and explain Keysorting algorithm with an example. What are its 

limitations? 
[10] 

CO2,

CO5 

L2 

 Keysorting: A sort performed by first sorting keys and then moving records. 

 

 Read each record sequentially into memory, one by one. 

 Save the key of the record and the location of the record, in an array 

(KEYNODES) 

 After all records have been read, internally sort the KEYNODES  array 

of record keys and locations 

 Using the KEYNODES array, read each record back into memory a 

second time using direct access. 

 Write each record sequentially into a sorted file. 

 
Limitations:  

 Only possible when the KEYNODES array is small enough to be held in 

memory. 

 Each record must be read twice: Once sequentially and once directly. 

 Each direct access requires a seek. 

 Key sorting is a way to sort medium sized files. 

 

 

  

7 (a) Write an algorithm for Heap sort method for insertion. Show the construction of 

Heap for the following sequence F D C G H I B E A. 

Insert function for adding a new key to the heap: 

Insert(NewKey) { 

if  (NumElements==MaxElements) return false; 

NumElement++; 

HeapArray[NumElements]= NewKey; 

[10] 

CO2 L3 



int k=NumElements;  

int parent; 

while (k>1){         // k has a parent 

    parent=k/2; 

  if (Compare(k, parent) >= 0)//already in order 

   break; 

  else  

   Exchange(k, parent); 

      k=parent; 

  } 

return true; 

} 

 

8 (a) Write a short notes on:                                                                                              

1. Pinned Records       3. Selective Index 

2. Internal Sorting       4. Replacement Selection. 

 

CO2 L2 

Soln: Pinned Records: A record is pinned when there are other files or file structures  

that refer to it by its physical location. It is pinned in the sense that we are not 

free to alter the physical location of the record: doing so destroys the validity of 

the physical references to the record. Moving such pinned records results in 

‘dangling pointer’, pointers leading to incorrect, meaningless locations in the file. 

Internal Sorting: If the entire contents of the file can be held in memory, then 

the entire file from the disk can be read into memory and then do the sorting 

there 

Selective Index: Index on a subset of records, Provides a selective view of the 

data. Will contain only some part of the entire index data. 

Replacement Selection: It increases the run length during merge sort by making 

use of multiple heaps. One is called the primary heap and the other as secondary 

heap. 

 

  

 


