CMP 334: Computer Organization Mid-term exam 
Department of Computer Science, Lehman College

Submit your exam on Blackboard
Due by July 27, 2020 by 10:00 am
1. (Instruction formats) Given the following C code
A[300] = h + A[200];
Consider that $t1 has the base of the array A and $s2 corresponds to h,
a) (5 points) Convert the code given above to MIPS assembly code.
b) (10 points) What is the MIPS machine language code for the MIPS assembly code from part a. Represent your machine language code in decimal numbers first and next represent your machine language code in binary numbers.
2. (6 points) C to MIPS. Assume that the variables f, g, h, i, and j are assigned to registers $s0, $s1, $s2, $s3, and $s4, respectively. Assume that the base address of the arrays A and B are in registers $s6 and $s7, respectively. 

C code: f = g + A[B[4] - B[3]]; 

a) For the C statement above, what is the corresponding MIPS assembly code? 

3. Create the truth tables that describe the following circuits:
a) (4 points)
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4. Given the following Boolean expression with the inputs x, y and z : f=  xz + (xy + z’)

a) (5 points) Draw the combinational circuit that directly implements the above Boolean expression.
b) (5 points) Create a truth table for your circuit.
5. Answer the following questions.

a) (4 points) How are sequential circuits different from combinational circuits?

b) (4 points) What distinguishes the meanings of a half adder’s inputs and outputs from a full-adder’s?
c) (4 points) Convert the binary number 1001110011012 into decimal. Show your working. 

d) (4 points) Convert the decimal number 462510 into binary. Show your working. 
e) (4 points) List 4 combinational circuits that we have discussed in class.
