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	Problem
	Points
	Score

	1
	50
	

	2
	50
	

	Total
	100
	



Notes:
(1) The first step in this exam is to create a workspace in the following directory:
/data/courses/ece_1111/current/exams/ex_02
Your directory should be your last name all lowercase, followed by an underscore, following by your first name  (e.g, “picone_joseph”). Set the permissions using “chmod u+rwx,g-rwx,o-rwx <lastname>” so only you have read and write permission to this directory. Create subdirectories within this directory: p01, p02, … You will use these for problems 1 and 2, … respectively. Put ALL your code in these directories. Do not touch your files after the exam is over.
(2) For this exam you must only use concepts discussed in this class.
(3) All your solutions should use a make file, a header file, a driver program (e.g., p01.cc), and an implementation file (e.g., p01_00.cc). Your executable should be named *.exe (e.g., p01.exe).
In this exam, we are going to go through the steps required to build a program that manipulates binary data. You will first build a program to generate binary data (/p01), and then you will build a decoder (/p02) that reads this file and displays the values.
You must get problem no. 1 completely correct before you can proceed to problem no. 2. In other words, if you make a mistake on problem no. 1, your score will be no higher than 50, and quite possibly much lower. Hence, make sure you verify your answer as explained below.
(50 pts) Problem No. 1 (/p01): Generator
In /p01, using this API:
p01.exe <my_lastname> <masking_bit> <N> <filename>
The generated file will have this data for the example above:
Field 1: bytes  1-10: random unsigned 8-bit values in the range [1-255]
Field 2: bytes 11-20: my_lastname, all lowercase, left-justified,
last half of the name first, first half of the name last
Field 3: bytes 21-40: 20 random unsigned 8-bit values in the range [1-255],
                      only write bits 4, 5 and 6 of each 8-bit value,
compute the logical and of the command line value
<masking_bit> with the remaining bits
Field 4: bytes 41-50: the course code written as 10 bytes, left-justified
Field 5: bytes 51-54: the number of short integers, N, written as a 3-byte value
Field 6: remaining bytes: N signed short integers with values [1-N]
The first argument above, Field 1, contains random 8-bit unsigned values.
The second argument above, Field 2, has a length that does not exceed 10 bytes. For example, the name “smithe” would be written as 5 letters and 5 null characters. “the” would be written first, and “smi” would be written next. Define half the length as length/2 computed as an integer value. 
The third field, Field 3, is as explained above. The remaining fields are self-explanatory.
Create a test file, p01.dat, and, using the “od” command, show that each field is correctly written. Look at the “-j” option for skipping bytes. In the file AAREADME.txt in your /p01 directory, show me that your file has the correct values based on the output of the od command.
(50 pts) Problem No. 2 (/p02): Decoder
Write a program:
p02.exe p01.dat
that decodes p01.dat without using any additional information other than knowledge of the structure of the file as described above. Your program should work for any values of argv[1] – argv[4]. Print each field to stdout using formatted prints so that your output is easy to interpret. If I can’t validate your output, you will not receive credit for this problem, so make your output informative and easy to read.
Nothing in the decoder should be hardcoded. It should work for any data generated from p01.exe.
Additional Comments: Your code should only use concepts we have discussed in class. It must be written in C (but you can use new and delete, and compile with g++). It should not use advanced concepts from C++ since we haven’t discussed those yet. If your code contains such things, your solution will be rejected.
You must use our standard set of files (e.g., for /p01: Makefile, p01.cc, p01_00.cc, p01.exe). I must be able to compile and run your program using “make clean; make; p0?.exe <arguments>”. If your code is in the wrong directory, you will receive a zero for the corresponding problem.
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