ELEC 5200/ELEC 6200 Computer Architecture and Design

Class Test II, April 9, 2007




Total 24 points
Broun 306, 11:00-11:50AM
Instructions: Please read all problems before writing your answers. Attempt all five (5) 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:








6 points

The following 32-bit word is a floating point number in IEEE 754 standard 
format:



0011 1111 1010 1010 1010 1010 1010 1010


Show that this number equals 4(1 – 2 – 24)/3
Problem 2:








6 points

A single-cycle MIPS datapath contains memories, ALU and register file, each requiring 10ns to operate. It is being designed for an instruction-specific clocking using a fundamental external clock of period 10ns. How many clock cycles should each type of instruction be given?
Problem 3:








6 points

Nanometer CMOS technologies have high leakage. It means that in steady state a gate continues to consume power through leakage. This is known as the static power. To lower the static power of a MIPS multicycle datapath, register file, ALU and memory are designed with sleep modes. In the sleep mode, the supply voltage is drastically reduced for the block, which retains any internal memory states but becomes otherwise non-operational and consumes negligible static power. The sleep mode control inputs sleep_reg, sleep_alu and sleep_mem, when set to 1 put the respective block in sleep mode. Consider the following cases:
(a) Static power reduction is implemented in an instruction-independent manner. Determine the static power consumption of each cycle of a 5-cycle MIPS datapath, as a fraction (or percentage) of the original sleep-less design. Then find the fractional static power consumption for each instruction. Neglect the static consumption of the hardware other than these three blocks.
(b) Since the sleep mode signals can be generated by the control logic, the sleep mode can be customized for the specific instruction being executed. For such a design, find the

fractional (or percentage) static power for each instruction.

Problem 4:








6 points

Provide state assignment for the finite-state machine control of a multicycle MIPS processor such that it can be implemented with a single dispatch ROM.

Problem 5 (Bonus Question): 





2 points

Is it possible to carry the RISC philosophy to the extreme and design a working computer with just one instruction? Justify your yes or no answer.
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