ELEC 5200/ELEC 6200 Computer Architecture and Design

Class Test I, March 5, 2007




Total 24 points
Broun 306, 11:00-11:50AM
Instructions: Please read all problems before writing your answers. Attempt all six (6) problems. Be sure to revise your answers before turning them in. Please number your answer sheets, and on the first page identify the test as shown above, write your name and the total number of pages, and staple them before submitting. Thank you.
Problem 1:








5 points
Implement a pseudoinstruction to move data from a memory location whose address is in rsrc register to another memory location whose address is in rdst register:

 

mmw
$rsrc, $rdst

# M($rdst) ← M($rsrc)
Problem 2:








5 points
Interpret the following 32-bit memory word

0000 0000 0000 0000 1000 0000 0010 0000

if

(a) It is a MIPS instruction. Determine what action the computer will take.
(b) It is a 2’s complement integer. Find the decimal value.
Problem 3:








5 points
Construct two examples to demonstrate that carry is not a reliable indicator of overflow in 2’s complement addition. Use four-bit 2’s complement integers:
(a) Example 1: Find two integers whose sum produces carry = 1, but the sum is correct.

(b) Example 2: Find two integers whose sum does not produce a carry, i.e., carry = 0, and the sum is incorrect because overflow occurs.
Problem 4:








5 points
Using Booth’s algorithm show that 14 × 13 can be computed with just one addition. Use the following 8-bit 2’s complement format:




14
=
00001110




13
=
00001101

Compute the 16-bit product and verify the result by converting to decimal form.
Problem 5








4 points

Using 5-bit 2’s complement addition, perform non-restoring integer division for – 4 / 2.

Problem 6 (Bonus Question): 





2 points

In the following schematic, X and Y are n-bit 2’s complement integers. The circuit is designed to add when sub = 0 and subtract when sub = 1. We notice that Z is 1’s complement of Y, but the 2’s complement rule is used to generate an overflow flag. Determine whether or not the flag is correct.
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