ECE 3822	FINAL EXAM	Fall’2016
Name:                                                                                                     


	Problem
	Points
	Score

	1
	50
	

	2
	50
	

	Extra Credit
	20
	

	Total
	100
	



Notes:
(1) Please see the instructions sent in email to the class for how to submit your work.
(2) You are allowed to use all the web resources at your disposal except other human beings (and talking to someone via a chat line counts as an interaction with a human being 
(3) In addition to providing your code, explain your solution to each problem in the comments in your code, especially if you want partial credit.
(4) Note that you are going to be graded on results this time. Each problem has a specific set of deliverables that will be used to calculate your grade on the problem.
(5) Note that you can only attempt this after you have submitted solutions for the first two problems. You must score above 75 (combined score) on the first two problems before I will grade this problem and consider it for extra credit.
Problem 1: You can code this problem in either C++ or Python. I’ll describe the problem in C++. An important part of this exercise is writing code that is portable enough that I can run it on my machines. So whether you code in C++ or Python, you must make it portable enough that it runs on my machines.
Write two programs that create and verify a sinewave. The first program, called write_sin.cc, generates a sinewave of amplitude 10,000 sampled at a sampling frequency of 10,000 Hz, and writes it to a raw, binary file as 16-bit signed integers. Each sample represents 1/10,000 sec of the signal. The sinewave should start with a value of zero. Write exactly 10,000 samples to the file. Print the first 10 values generated and demonstrate with the command “od” that these are actually stored in the file.
The second program, called read_sin.cc, reads the signal from the file and loads it into memory. Again, demonstrate with the od command that the data on disk is being read into memory correctly.
Use basic C commands for this. Your code must compile on my Linux server and Mac, so part of the challenge here is to make your code portable. Use fopen/fread/fwrite and fclose for I/O. Use fprintf for printing to stdout.
Your code must compile with a standard gcc command:
gcc –o write_sin.exe write_sin.cc –lm
The code must run using the command “write_sin.exe foo.raw” and “read_sin.exe foo.raw”.
Email me two files as an attachment in your email: lastname_firstname_ex04_p01_write.cc and lastname_firstname_ex04_p01_read.cc.
If you choose to implement this in Python, send me write_sin.py and read_sin.py. You don’t necessarily need to use fopen/fread/fwrite/fclose in Python, but can use equivalent operations. However, your file must be a binary file with signed 16-bit integers and you must verify your result with od.
Problem 2: See your email for the HackerRank.com instructions.
Extra Credit Problem:
[bookmark: _GoBack]Note that you can only attempt this after you have submitted solutions for the first two problems. You must score above 75 (combined score) on the first two problems before I will grade this problem and consider it for extra credit.
You are currently working python project on a machine with limited memory and can only allocate 4MiB to Disk but need to store a two-dimensional array with the size of 1000 x 1000  (Does a 2D array require more memory than 2x1D arrays?) as serialized byte array in memory. What is the highest precision you can store this information on disk with your machine? You must show that you can write and read this data to disk and load it back into the program keeping the memory use of the process under 25 MiB, if you cannot keep the memory of the process under 25 MiB explain why. Libraries included in the standard Anaconda distribution may be helpful, but will cost you on memory usage.

Send me a single file with the name lastname_firstname_ex04_pex.py with your solution.


