EE334 Computer Architecture
Spring 2004

Lab 9: Fibonacci Numbers with delayed branch

In this lab you are to modify your program of Lab 3 to accommodate delayed branch. 

In the processor pipeline, the branches/jumps are followed by the instruction that comes after them. Let us assume that this instruction is executed, this represents a problem when a branch is taken (this is always a problem for any jump).  

SPIM simulator has the capability to simulate this delayed branch condition. Please set SPIM to simulate delayed branches; the steps are:


Simulator  ( setting  ( delayed branch

If you run your program with this setting, you will have a number of problems/errors. In order to deal with this issue, you will modify your program. There will be two versions of your program.

A) Add a nop instruction right after every branch and jump instructions. Please run your program and make sure that your program produces the right output. A print out of this program should be included in your report.

B) Clara (at C3) noticed that we could do better by analyzing the code and, when possible, moving an instruction from before the branch/jump to replace the nop instruction. You have to be careful when you move an instruction; please be careful with: 

1) Data dependencies. The instruction that is moved does not produce data that is needed by any instruction before the branch or by the branch. 

2) Block of sequential code. This block includes all the instructions that are always executed before the branch –an instruction within this block can be used to replace the nop instruction. Below the figure shows an example of a block of sequential code.


Please report the number of nop instructions that you could replace and the number of nop instructions that remain in the code. Please make sure that your code produces the right results.

REPORT

Please include the following items in your report.

1. Explain how your program works. You may use a flow chart, pseudo C program, or other way to explain the program. 

2. Print the three matrices.

3. Report the number of NOPs that are executed by your programs.

4. Conclusion. Explain what you learned here and what was difficult about this lab

5. Include the two versions of your program. 

REPORT IS DUE: April 23 (in class). {Late reports will get 15 points off}

Show and tell. Please give a demonstration of your program to your TA. 
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