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ABSTRACT

As mobile computers and embedded systems are becoming popular recently, we need to study how to
utilize the resources such as power, space, CPU clocks, and memory efficiently. In traditional embedded
system development, we were interested in resource usage based on hardware but, as software is becoming
more important, we need to study how to analyze the resource usage based on software. In this research,
we propose a new method called "Instruction Level Resource Usage Analysis Method" and implement it as a
resource usage analysis tool called "l-Debugger”. I-Debugger is constructed on three layers: debugging layer
which controls the execution of software on instruction level, statistic layer which gathers real-time data and

~ convert to useful information, and analysis layer which generate useful information to specific applications.
We have applied the debugger to some simple problem and found that our method is useful in developing

resource efficient embedded systems.
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int fact(int n) {
if (n > 1) return fact(n - 1) * n;
else return 1;
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Instruction

Optimization0 Optimization3

add 12 0
sub 21 10
and 1 1
push 21 28
pop 0 1
mov 40 37
call 10 9
leave 10 17
ret 10 9
shr 1 0
shl 1 0
cmpl 10 9
jle 10 0
ig 0 9
jmp 9 0
dec 9 0
imul 9 8
mov] 1 0
total 175 138
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int fact(int n) {
int nlndex, nFact;

for (nIndex = n; nIndex >= I; nIndex--)
nFact *= nIndex;
return nFact;
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Instruction recursionQ iteration0
add 12 3
sub 21 3
and 1 1
push 21 3
mov 40 26
call 10 1
leave 10 11
ret 10 1
shr 1 1
shl 1 1
cmpl 10 11
jle 10 11
jmp 9 10
dec 9 0
decl 0 10
imul 9 10
movl 1 1
total 175 104
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Instruction recursion3 iteration3
sub 10 2
and 1 1

push 28 1
pop 1 0
mov 37 2
call 9 0
leave 17 1
ret 9 0
cmpl 9 0
ig 9 10
dec 0 10
test 0 10
imul 8 0
total 138 37
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