CSC 228 October 16, 1995 1

University of Toronto Department of Computer Science CSC 228 - Winter 1995

Assignment 2: Hashing Experiment

Due: at beginning of tutorial, October 31

This assignment introduces a bottom-up approach to solving programming problems. Using the functions you have implemented based on the initial newspost describing your requirements, you are now to put these functions together in two programs, one for double hashing, and the second for dynamic hashing.

In addition, you must make up test data for your programs, perform several experiments and analyze the results in your report. The report should be similar in structure to that suggested by the course guide, but should concentrate on discussion of the questions below.

Your Task

We wish to evaluate the relative merits of double hashing and dynamic hashing. The former method is simpler, as it does not require the maintenance of a tree directory in internal memory. But dynamic hashing offers the advantage of extensibility as buckets become full. Your task is to implement both methods and then determine the following:

1. The effect of choice of hashing functions for double hashing on the distribution of records across buckets. You may want to consider different classes of transformation function as well as the choice of parameters for each.

2. The average number of probes required to insert new records as the load factor goes from 0 to 1. You should discuss how significant a role the choice of hashing functions play on the number of probes.

3. Are there circumstances for which double hashing requires fewer bucket accesses than dynamic hashing? An insertion that causes a bucket split in dynamic hashing is considered to require two bucket accesses.

The low-level functions you have written for the first part of this assignment will prove very helpful. All of the file access routines should already be written, as should the hashing transformation functions. Some additional code will be required at this point. You will require tree manipulation routines and functions to manage the splitting of buckets for dynamic hashing, as well as the high-level control structures for both methods. Also, you will need to write a simple function that randomly generates records to be inserted in the direct file.

If you don’t think you can complete the dynamic hashing component of this assignment, skip question #3 and instead, make a comparison between linear and double hashing for question #2. While you will not receive full marks for achievement, you will likely do much better in the report and testing components of the assignment.