Assignment 2: Genetic Homology June 18, 1995 1

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

Assignment 2: Genetic Homology

Due: 5:00 pm, July 7 (or may be submitted during tutorial, July 6)

This assignment will give you some experience with external sorting techniques and the exciting life of genetics researchers. You are to write a program, as described below, make up test data, and write a report. The report is intended to convince your tutor that your program is correct and that you have tested its performance. Read pages 1-2 of the course guide for more information.Do not submit an entire file of input or output or you will receive zero marks for testing. Instead, select a reasonably small number of lines from each file to demonstrate that your program is sorting and merging correctly.

The pr oblem

Modern geneticists spend a great deal of time identifying and labelling various sequences of “base-pairs” that are then entered into a large database. The base-pair sequences are strings, anywhere from 10 to 106 characters in length, consisting of the letters A, C, G, and T. When genetics researchers wish to compare the homology of a certain base-pair sequence with other known sequences, they must search through the database to locate the appropriate string. To make this task efficient, the database must be sorted alphabetically, so that locating a certain sequence is no more difficult than looking up a name in a telephone directory.1

Your program will be responsible for creating and sorting such a database, although we will only deal with a very small version of an actual genetic database since file space is limited. For the purpose of this assignment, you must observe the following restrictions:

What to do

Create a file containing 1000 randomly generated base-pair sequences, each between 10 and 50 base-pairs in length. Hint: The value of (random()% 4) is a random number between 0 and 3. You should assign an alphanumeric label to each sequence (e.g. X-Virus-301), so that the database has some meaning.

Next, divide chunks of the file into sorted partitions using any one of the partition-generating methods discussed in class. Finally, compare the efficiency2 of the three merging techniques to produce a sorted genetic homology database.

1. Of course, very few people have names that are one million characters in length, so searching through the genetics database can be a little more time-consuming than searching through a telephone directory. 2. Efficiency is defined in the handout on external sorting methods.

maximum number of open files 5

maximum size of main memory 300 bytes