Introduction to Basic Control

Structures Written in Assembly

By Jason Agron




Things like...

* Conditional Statements.

e |F Statements.
e CASE Statements.

e LOOP Statements:
e DO-WHILE.
e WHILE.
e FOR.




Used to “test’” a condition.
e Check if it 1s TRUE or FALSE.

Implemented using...

e A comparison.

* A branch (or many branches).

* A body of code to execute if TRUE.
* A body of code to execute if FALSE.
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Example:
if (x == 0) then
<bodyTrue>

else
<bodyFalse>
end if

Notes:

“then”
e If true, fall through.

e If false, jump to
<bodyFalse>.

<bodyTrue>

e [ast statement must be
followed by a jump to
“end if”’.
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Pseudo-code:
if (x == 0) then
<bodyTrue>

else
<bodyFalse>
end if

<restOfProgram>

NOTE: Assume x is
stored in r8.
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MB Assembly:

# Check Condition...

# Either fall through to bodyTrue
# Or, branch to bodyFalse
bneqi r8, 0, bodyFalse

nop

bodyTrue:
<bodyTrue>
# Jump to endlf
bri endlf
nop
bodyFalse:
<bodyFalse>
endlf:
<restOfProgram>
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Just like 1f statements, but...

e Extra comparisons need to be made.
e i.e. ELSE-IFs.

Try to write assembly for the following:
case(x):

when “0”: <body0>

when “17: <bodyl>

default: <bodyD>
end case
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Just like IF statements, but...

* They have a “backward” branch.

Implemented using...

* A condition:

e Do I continue and enter the loop or do I exit the
loop.

T'he loop body.

I'he backwards branch.

e To repeat, and re-check the loop condition.
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Example:
x=0
while (x < 99) {
X=X+2

<loopBody>
¥

Notes:

e Comparison could
either fall through into
loop OR jump to end
of loop.

Last statement 1n
<loopBody> should
jump back to
comparison.




Pseudo-code:

x=0

while (x < 99) {
X=X+ 2

<loopBody>
¥

<restOfProgram>

NOTE: Assume x is
stored in r8.
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MB Assembly:

# Init x to 0

addi r8r0 0
loopCond:

# Check condition

bgti r8, 99, endLoop
loopBody:

addi r8, r§, 2

<loopBody>

bri loopCond
nop

endLoop:
<restOfProgram>
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MicroBlaze ISA Documentation:

Additional assembly examples:

e Can be found on the web.
* OR
* Can be developed by working with your TA.




