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Outline of Lecture

1. Instructions f or Making Decisions
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Conditional Instructions

• In order to write meaningful programs, all com-

puter langua ges must contain decision mak-

ing statements (e .g., if statements).

• The MIPS assemb ly langua ge contains two

decision making instructions whic h are

branch equal and branch not equal (they

are also called conditional branches):

➜ beq register1, register2, L1: This
instruction means go to the statement labeled
L1 if the value in register1 equals the value
in register2.

➜ bne register1, register2, L1: This
instruction means go to the statement labeled
L1 if the value in register1 does not equal
the v alue in register2.
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Example
In the follo wing C code segment, f, g, h, i, and j are vari-
ables:

if (i == j) goto L1;

f = g + h;

L1: f = f - i;

Assuming that the 5 variab les correspond to 5 register s
$16 thr ough $20, what is the compiled MIPS code?

Ans wer

The compiled pr ogram is

beq $s3, $s4, L1 # goto L1 if i equals j

add $s0, $s1, $s28 # f=g+h (skipped if i=j)

L1: sub $s0, $s0, $s3 # f=f-i(always executed)
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Since instructions are also stored in mem-

ory, like data, they have memor y

addresses. Thus, the label L1 corre-

sponds to the memor y address of the sub

instruction.

• MIPS also have an unconditional branch

instruction termed jump and is abbre viated as

j (e.g., j Exit).

• Decision instructions in MIPS can be used to

choose between 2 alternatives or it can be

used f or iterating a computation in a loop.
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Example

Given the f ollo wing loop is C:

Loop: g = g + A[i];

i = i + j;

if (i !=h) goto Loop;

Assume A is an array of 100 elements and star ts at address
Astart. The variab les g, h, i, and j are associated to the
register s $s1, $s2, $s3, and $s4. The base address of the
array A is stored in $5.

What is the MIPS assembly code for the above C loop?

Ans wer

Loop: add $t1, $s3, $s3 # Temp reg $t1=2*i

add $t1, $t1, $t1 # Temp reg $t1 = 4*i

add $t1, $t1, $s5 # $t1=address of A[i]

lw $t0, 0($t1) # Temp reg $t0=A[i]

add $s1, $s1, $t0 # g = g + A[i]

add $s3, $s3, $s4 # i = i + j

bne $s3, $s2, Loop # goto Loop if i ≠ h
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• In writing computer programs, it is often useful

to see if a v ariab le is less than the other .

• The MIPS assemb ly langua ge has suc h an

instruction called set on less than and

abbre viated slt.

➜ slt register1, register2, register3:

This instruction means that register1 is set
to 1 if the value in register2 is less than the
value in register3 (e.g., slt $t0, $s3,

$s4).
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With beq, bne, and slt, and using the

fix ed value 0 in register $0, we can

accomplish all relative conditions (e.g.,

branch less than, branch greater

than, etc.).

• The MIPS assemb ly langua ge has also un

unconditional jump instruction whic h is useful

for if-then-else statements, whic h is jump

register (jr):

➜ jr: This instruction means that an uncondi-

tional jump to the address specified by a
register .
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Fur ther Reading

Chapter 3 and Appendix. David A. Patterson
and John L. Hennessy. Computer Organization &
Design: The Hardware / Software Interface.
Morgan Kaufman Publishers, 1998.


