Assignment 1: Computer Organization

Due September 27

Problems based on material from class meeting 1, September 13:

3.1, 3.2, 3.4, 3.6 from Computer Organization and Design, ed. 3, Patterson and Hennessey

Add the binary values 11010111 and 101110 without converting to base 10.

Multiply the binary values 111010 and 1011 without converting.

Convert the binary value 110110110 to hexadecimal and decimal notation.

Convert the hexadecimal 3feef1f0 to binary.

1.1-1.17, 1.20-1.22, 1.29, 1.30, 1.32, 1.36, 1.37, 1.40, 1.42 from Computer Organization and Design, ed. 3, Patterson and Hennessey

2.29 from Computer Organization and Design, ed. 3, Patterson and Hennessey

MIPS has some pseudoinstructions, commands that can be used when programming, but that the assembler converts to a different instruction or set of instructions. <ch.2>

a. For example, move is a pseudocommand designed so that move $t1, $t2 sets $t1=$t2.  Write a single basic instruction that accomplishes this.

b. The stl command performs as follows: stl $t0, $t1, $t2 sets $t0 to 1 if $t1<$t2 and sets $t0 to 0 otherwise. The register $zero always holds the value 0. Write a sequence of basic instructions that implements the pseudoinstruction bge with the following behavior: bqe $t5, $t3, L goes to L if $t5>=$t3. You may find beq useful.

4.1-4.3 from Computer Organization and Design, ed. 3, Patterson and Hennessey

The processor performs an unconditional jump by combining the PC+4 signal with the (shifted) address from the instruction to produce a new PC value. Elaborate the data path on page 288 of Computer Organization and Design to accommodate unconditional jumps. Use control to determine which value, PC+4, PC+4 with branch offset, PC+4 with unconditional jump, to send to the PC for the next cycle by putting in an additional 1-bit MUX. <ch. 5>

Problems based on material from class meeting 2, September 20:

6.1, 6.3, 6.47 from Computer Organization and Design, ed. 3, Patterson and Hennessey

7.5, 7.12, 7.14 from Computer Organization and Design, ed. 3, Patterson and Hennessey

8.8, 8.10 from Computer Organization and Design, ed. 3, Patterson and Hennessey

