CSCE 496: Embedded Systems Design and Implementation

Midterm Examination

The midterm will be on the use of Stretch Processors to improve performance of computing or memory intensive algorithms. It will require three steps to complete. The description of each step and the due date are provided below:

Step 1: Problem Statement (March 21st)

In this step, you need to write a short proposal describing the algorithm you want to implement. This algorithm must be commonly used in domain specific problems or common run-time functions. In this stage, you need to provide the following:

· The description of the algorithm—you need to clearly describe your algorithm and specify why do you think it can take advantage of wide data in the Stretch processor. You should also identify the software hotspot in the algorithm. You should pick an algorithm that you are interested in. However, try NOT TO choose common DSP algorithms as they have thoroughly been used in this type of architecture. Also provide the pseudo code of your algorithm. I will need to approve your proposal. My plan is to have the approval process done by March 23rd.

Step 2: Software implementation of the algorithm (March 28th)

Once the topic is approved, you will need to implement your proposed algorithm in the Stretch IDE. For this stage, no hardware optimization is needed. You should create an environment that allows the input data set to be self-contained within your test program. You can look at some of the examples provided by Stretch.

Step 3: Hardware optimization (April 4th)

You need to write Stretch C functions to improve the performance of your algorithm. Profile your new implementation with the implementation from step 2. Calculate the speed-up of the hardware algorithm. 

Hints:

1. Make sure that you have a large data set. This can be synthetically generated but should be representative of the real world scenario.

2. Pick an algorithm that is related to your interest but don’t pick a very easy algorithm. It will not get approve. Part of the test is for you to do some research in choosing the algorithm.

Submission Process:

Submission will be through hand-in. The categories will be Midterm-1, Midterm-2, and Midterm-3.

