ELEC 5200-001/6200-001 Computer Architecture and Design 
Spring 2008
Homework 2 Solution
Assigned 1/30/08, due 2/8/08
Problem 1:  What are the five parts of a computer? “In general, any system should have these five functional parts.” Argue either in favor or against this statement. Support your argument with an example of a non-computing system.
Answer:
Five parts of a computer are: (1) Datapath, (2) Control, (3) Memory, (4) Input, and (5) Output. A system is defined as a functional organization of component parts. That is, a system can perform functions that each part is incapable of performing alone. While many systems, electrical, mechanical, social, political, geophysical, etc., conform to the five-component model, it may be possible to find some where a component is missing. An open question is whether we can identify a system that has components that do not fit into the five categories?
Problem 2: 
Rewrite the following code, originally written for the IAS computer, using the MIPS instruction set:





LOAD

M(100)






ADD 

M(101) 





STOR 

M(102)

Assume that memory word address 100 has been saved in register $s0. Do not use any form of multiply instruction
Answer:
Because $s0 contains the word address 100, it should be first converted to byte address, which is the addressing mode used in MIPS but not in IAS. This is a typical situation when we convert between instruction sets. The required MIPS code is as follows:


sll
$s0, $s0, 2

# convert $s0 to byte address of memory word 100



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 3: 
Write machine code (binary) for the MIPS program of Problem 2.
Answer:  The binary machine code is as follows:
 sll

$s0, $s0, 2
000000  10000  00000  10000 00010  000000
 lw

$t0, 0($s0)
100011  10000  01000  0000 0000 0000 0000

 lw

$t1, 4($s0)
100011  10000  01001  0000 0000 0000 0100

 add
$t0, $t0, $t1
000000  01001  01000   01000  00000  100000
 sw

$t0, 8($s0)
101011  10000  01000  0000 0000 0000 01000

Problem 4:
Implement a pseudoinstruction in MIPS assembly language to move data 
from a memory location whose address is in rsrc register to another memory 
location whose address is in rdst register:

 mmw
$rsrc, $rdst

# M($rdst) ← M($rsrc)

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
$at, 0($rsrc)

# $at ← M($rsrc)


sw
$at, 0($rdst)

# M($rdst) ← $at

