Score:____________   Name: _________________________________





CmpE 2510 Computer Architecture


Test II     March 1, 1996





Place all  answers in the blanks provided.








1. (5 points) Convert - 151.375, a decimal number, to IEEE 32-bit floating point format.




















IEEE Hex Number = ______________________























2.   (5 points) Which MIPS computer has a more complex control unit, the single cycle implementation or the multi-cycle implementation?





























3.  (5 points )  In VHDL, which statement other than IF, Select, or Case could be used to model a mux.




















4.  (5 points ) In the MIPS  single clock cycle  model there is only one place other than memory or the register file that contains D flip-flops, where is it?


�
5. (10 points) Perform the unsigned integer multiplication shown below using Booth's Algorithm.  Show your work. Include all partial product terms.  Place the partial product terms  and the final product in the blank lines provided. No credit for answer only!





		    1 1 0 0 1


		x  0 1 1 1 0  (number that is to be recoded)


		___________


		product











			1   1   0   0   1





		              x


		___________________________(in Booth’s recoded form)








	


	


	_____________________________________








 


	_____________________________________











	_____________________________________











	_____________________________________











	_____________________________________











	_____________________________________











	_____________________________________











��
6.  (10 points) Compute the square root of 99 using the algorithm from lab 3 which is accurate to 24-bits of fraction.    After computing the fraction, Put the decimal value of intermediate variables from the algorithm in the spaces provided - No credit for answer only!  Intermediate calculations can be done in decimal using a calculator.  The final answer should be correct to at least three decimal places.














f = ______________________

















N = ______________________

















y0 = _____________________

















y1 = _____________________

















y2 = _____________________

















M = ______________________

















(99)1/2 = __________________  (binary floating point value-show fraction and exponent)











(99)1/2 = __________________  (decimal value)











�
7.  (15 points) Use the text's algorithm and multiply the two IEEE 32-bit numbers shown below. Show your work for the exponent and fraction operations required - No credit for answer only! 





C0D0000016 divided by BFD0000016 = _______________________16





Exponent Calculations Below		Fraction Calculations Below





�
8.  (30 points ) The instruction, sw $3,0x0001, is executed on the MIPS single clock cycle model.  The registers are loaded with the register number prior to execution and memory location 1 (i.e. actual address is 4 after two-bit shift) contains 0x000000A5.  Fill in the values of the following control signals and buses.











MIPS BUS values in hexadecimal








Instruction Bus = _________________________








Register file Read Data Bus 1 = ______________________








Register file Read Data Bus 2 = ______________________








ALU result Bus = _____________________________








Write Back Data Bus = _________________________











MIPS Control Signals in Binary





Mem Write = _________








Reg Write = _________








Reg Dst = ________








AluSrc = _________








ALU Op (two-bits) = ______________








ALU control (three bits) = _____________


�
9.  (15 points ) Add the instruction, JR, to the original MIPS VHDL synthesis model.  First, describe any hardware changes needed, then show the changes re
