ELEC 5200/ELEC 6200 Computer Architecture and Design

Class Test I, March 5, 2008





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:









a.
A pseudoinstruction mov transfers data from one register to another. For example



mov
$s0, $s1
# contents of $s1 are transferred to $s0


Implement mov using MIPS instruction set. How many clock cycles will its 
execution take on a multicycle datapath?



3 points
b.
How will you implement a new mov instruction in hardware so that it requires 
one cycle less than its execution as a pseudoinstruction.

3 points
Problem 2:









a.  
A procedure uses registers $s1, $s2, $s3, $t0, $t1, $t2 and $t3. It does not make 
any procedure calls. Write the instructions that compiler should include at the 
beginning and end of the assembly code of the procedure to save and restore 
registers.







3 points
b.  
What modifications will you make to the code of this procedure so that saving and 
restoring of registers will become unnecessary?


3 points
Problem 3:









(a) Suppose hardware delays of memory, register file and ALU are one time unit each. What is the minimum cycle time for a single-cycle MIPS datapath? How much time will each instruction take on this datapath?

2 points
(b) What is the minimum cycle time for a multicycle datapath? How many cycles will each instruction take on this datapath?



2 points
(c) A program contains the following mix of instructions:




Memory operations
10%, equally divided between load and store




R-type


40%




Branch


25%




Jump


25%


Compute the performance ratio, (single-cycle time)/ (multicycle time), for this 
program.







2 points
Problem 4:








6 points

The control of a five-cycle multicycle MIPS processor is to be implemented with a microcode ROM and a single dispatch ROM. Provide suitable state assignment and sketch the state diagram. Give a schematic of the control circuit.
Problem 5 (Bonus Question): 





2 points

Soon after you join a company, your boss realizes that your Auburn education has put you in the ideal position to head a group just starting the design of a new microprocessor. The group consists of a hardware team and a software team. The software team finds that instruction set simulators are too slow and wants an experimental hardware platform that can be quickly built, should be free from bugs, and has flexibility to add new instructions or modify existing instructions. The hardware team, charged with the responsibility of quickly providing this platform, has been endlessly arguing for over a month now about selecting the kind of datapath (single-cycle, multicycle or pipeline), control (hardwired or microprogrammed), and hardware (ASIC, custom chip, or FPGA). How will put the team to work?


















































































































































































































ELEC5200-001/6200-001, Spring 2008, Test I Problems
2 of 2

