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Atomic Read-Modify-Write Instructions

• Test&Set

• Test&Test&Set

• Load&Clear

• Compare&Swap

• Load_Linked/Store_Conditional

• Oklahoma Update

• Lock (Hardware prefix)

• Fetch&Increment
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Test & Set

Instruction form
tas $Result, EA

Execute two instructions atomically:
ld $Result, EA
st 0x1, EA

$Result might be a testable flag:
tas EA
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Compare & Swap

Instruction form

cas $Result, $CMP, EA

Execute atomically:
ld $Result, EA
cmp $Result, $CMP
bneq Cont
swap $Result, EA

Cont: …



YEAR

20
08

T
he

 U
ni

ve
rs

ity
 o

f 
A

uc
kl

an
d 

| N
ew

 Z
ea

la
nd

PR
ES

EN
T

A
T

IO
N

Acquiring a Lock

Using T&S
tas $t1, Lock / Set Lock to HELD ($t1)
bnez $t1, Failure / Was Lock already HELD?
b Acquired

Using T&S

cas $0, $t1, Lock / If Lock is FREE, set to $t1

bne $0, $t1, Failure / Was Lock already HELD?
b Acquired
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Comparing T&S, CAS

• Are the equivalent?

• Which is easier to implement?

• What can be accomplished by CAS that 
cannot be accomplished by T&S?


