CENG 351

Programming Assignment #2

Assigned: December 2, 2003

Due: December 21, 2003

In this homework you are going to implement static hashing with separate chaining of overflow buckets. You will be given two data files organized as pile files: student file and course registration file. The student file contains records with the following structure:

Field name 
Field Type and Length 
Note

StudentID 
7 characters (numeric) 
unique key

Student Name
15 characters 

Department
4 characters 

Year
1 character (numeric)

The course registration file contains records with the following structure:

Field name 
Field Type and Length 
Note

Course Id
7 characters

Student Id
7 characters

Course grade
1 character (A,B,..,F)

Each record is separated with a new line character in both data files. Assume that both files contain the number of records in their headers. 

Your program should give options to create hashed files from the given pile files. Your program should create a hashed file from the existing student file using the student identifier as key. Your program should also create a hashed file from the existing course registration file using student identifier as key (Note that student id is not unique for the records of the course registration file. Therefore you should expect many collisions and longer overflow chains in this hashed file). 

Once the hashed files are created the user should have an option to open the hashed files and query the information about a given student.  Prompt the user for a student identifier (say s1) and print all course registration records that match it in the following format:

Student ID  
Student Name 
Department
Year 

 s1
xxxxxxxxxxxxxx
xxxx
x

Course ID
Grade


c1
x

c2
x

…

Given a student Id your program should find and print the student information from the hashed student file and also find all records with the same student id in the hashed course registration file. For each match print the course id and grade.

Details

Design and implement a class HashedFile. You should implement static hashing with separate chaining of overflow buckets. A HashedFile object is a data file organized into buckets with a well-defined hash function. The class should have methods Create, Open, Close, Read (read record that matches key), and Insert. Bucket factor must be 5 and load factor must be 70%. You will know the number of records in each file (this is recorded in the header). Given the number of records, load factor and the bucket size define a good hash function.

Use class HashedFile to create a hashed student record file with student identifier as key and a hashed file from an existing course registration record file with the student identifier as key. The method Create should calculate the number of buckets in the primary area and write empty buckets initially. Use the Insert method to insert each record into the hash file appropriately. Create overflow buckets when necessary.

