
CS 317 - Fall 2019 - Lab Project 4 - Parallel Processing

This project is a brief introduction to parallel processing via multi-threading. Unlike
the last project, where the point was to survey and evaluate many acceleration techniques
together, this project focuses solely on multi-threading. The problem itself is intentionally
simple so that your analysis doesn’t have a lot of extraneous variables to consider! Here’s
the task:

Compute the sum of the first N positive integers:
N∑
k=1

k.

We will approach this problem in several ways. For each, you should print a single line
of output, containing i) N , ii) sum, iii) Ellapsed time to compute the sum. You should
implement each task below in both Java and Python, and compare your results:

1. Let N = 100, 000, 000. Compute the sum with a single for loop, with no threading.

2. Let N = 100, 000, 000. Compute the sum with a single for loop in a single thread.

3. Let N = 100, 000, 000, and let R = 2. Compute the sum by splitting your integers
into R sets of the same size, computing both partial sums in parallel, then summing
the result.

4. Let N = 100, 000, 000, and let R assume the values 3, 4, 5, 6, 7, 8. Partition your
integers into R equal-sized sets, compute the sum of each, then sum the partial
sums.

5. Let N = 100, 000, 000, and let R assume the values 16, 64, 256, 1024. Partition your
integers into R equal-sized sets, compute the sum of each, then sum the partial
sums.

6. Any other experiments you might find valuable in your quest to understand the
upside and the downside of multi-threading.

Summarize your findings. In particular, discuss what works, what doesn’t work well
in terms of optimizing for speed. Java or Python? Many of few threads? Is any particular
quantity of threads best? Is there such a thing as “too many threads”? Etc.
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