ELEC 5200-001/6200-001 Computer Architecture and Design 
Fall 2008
Homework 2 Solution
Assigned 9/5/08, due 9/12/08
Problem 1: Translate the following code, originally written for the IAS computer, into MIPS instruction set code:






LOAD

M(100)






ADD 

M(101) 





STOR 

M(102)

Remember the memory is word addressable in IAS and byte addressable in MIPS.
Answer: The required MIPS code is as follows:



addi
$s0, $0, 400

# place byte address of word M(100) in $s0



lw
$t0, 0($s0)

# $t0 ← M(100)



lw
$t1, 4($s0)

# $t1 ← M(101)



add
$t0, $t0, $t1

# $t0 = $t0 + $t1



sw
$t0, 8($s0)

# $t0 → M(102)

Problem 2: Interpret the following binary machine code as MIPS assembly code:



0010 0000 0001 0000 0000 0001 1001 0000




1000 1110 0000 1000 0000 0000 0000 0000




1000 1110 0000 1001 0000 0000 0000 0100




0000 0001 0010 1000 0100 0000 0010 0000




1010 1110 0000 1000 0000 0000 0000 1000
Answer:
The MIPS code is as follows:




addi
$s0, $0, 400





lw
$t0, 0($s0)




lw
$t1, 4($s0)




add
$t0, $t0, $t1





sw
$t0, 8($s0)
Problem 3: Implement a pseudoinstruction in MIPS assembly language to move data from a memory location whose address is in register $src to another memory location whose address is in register $dst, while placing 0 in the first memory location:

 
mm0
$src, $dst

# M($dst) ← M($src), M($src) = 0

The pseudoinstruction should leave the two argument registers unaltered.
Answer: In the MIPS architecture, memory is byte addressable and it is assumed that the two registers contain the byte addresses of the specified memory locations. The pseudoinstruction is implemented as follows:


lw
$at, 0($src)

# $at ← M($src)



sw
$at, 0($dst)

# M($dst) ← $at



sw
$0, 0($src)

# M($dst) ← $0

Problem 4: Write MIPS code for pseudoinstruction:




movreg
$dst, $src

to copy data from $src into $dst. What benefits, if any, can be derived if this instruction is implemented in hardware? Remember, speed of execution and power consumption are two principal performance criteria.
Answer: The pseudoinstruction movreg can be executed as:





add
$dst, $src, $0
Execution of this instruction will require reading two registers, $src and $0, doing an addition, and writing the result to $dst. A direct implementation in hardware will require reading one register, $src, and writing one register, $dst. Depending upon how the datapath is designed, this can save time. Because addition would be eliminated, the hardware implementation will consume less power.
