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3 A program stores records in the 2D array HashTable. Each record is stored at a specific index of 
the array that is calculated using a hashing algorithm with the record’s key field.

 The array has 100 × 10 elements. The hashing algorithm uses the key to generate an index 
between 0 and 99 (inclusive). If two key fields generate the same index, there is a collision. Any 
records that have a collision are stored in the next space in the same index.

 For example: In this table two record keys generated the same hash value of 1. Four record keys 
generated the same hash value of 3.

Index 0 1 2 3 4 5 … 9

0 record

1 record record

2

3 record record record record

4

…

99

 The program uses Object-Oriented Programming (OOP).

 (a) The class Record stores data about the records:

Record

Key : Integer

Data : String

stores the integer key field for the data

stores the string data

Constructor() initialises Key and Data to its parameter values

  The attributes Key and Data are public.

  Write program code to declare the class Record and its constructor.

  Use your programming language appropriate constructor.

Save your program as Question3_N25.

Copy and paste the program code into part 3(a) in the evidence document.
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 (b) The procedure InitialiseHashTable() initialises each element in the array to an empty 
or null record.

  Write program code to declare the global 2D array HashTable and the procedure 
InitialiseHashTable()

Save your program.

Copy and paste the program code into part 3(b) in the evidence document.
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 (c) The function Hash():

• takes an integer key field as a parameter
• calculates and returns the hash value of the key field.

  The hash value is the result from the formula: key MOD 100

  Write program code for Hash()

Save your program.

Copy and paste the program code into part 3(c) in the evidence document.
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 (d) The procedure InsertData():

• takes an object of type Record as a parameter
• calculates the hash value for the parameter using the appropriate function 
• stores the parameter in the correct position in HashTable

  You can assume there will be no more than 10 objects that generate the same hash value.

  Write program code for InsertData()

Save your program.

Copy and paste the program code into part 3(d) in the evidence document.
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 (e) The file "HashTableData.txt" stores 200 key values and string data items in the format:

    key,string

  For example, the first row in the text file is:

    528,permission

  The key is 528 and the string data is "permission"

  The procedure ReadData():

• opens the text file and reads each line
• splits each line into the key and data
• calls InsertData() with an object containing each key and matching data.

  Write program code for ReadData()

Save your program.

Copy and paste the program code into part 3(e) in the evidence document.
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 (f) The function GetRecord():

• takes an integer key field as a parameter
• calculates the hash value for the key field using the appropriate function
• searches the hash table for the record with the matching key field
• returns the data for the record if the record is found 
• returns "Not found" if the record is not found.

  Write program code for GetRecord()

Save your program.

Copy and paste the program code into part 3(f) in the evidence document.
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 (g) The main program:

• calls InitialiseHashTable() and ReadData()
• takes five integer key fields as input from the user
• calls GetRecord() with each input and outputs the return value.

  (i) Write program code for the main program.

Save your program.

Copy and paste the program code into part 3(g)(i) in the evidence document.
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  (ii) Test your program with the following five inputs in the order given:

    528

    1128

    1828

    1062

    39

   Take a screenshot of the output(s).

Save your program.

Copy and paste the screenshot(s) into part 3(g)(ii) in the evidence document.
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