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Abstract

When a real-time system is implemented on an asymmetric multiprocessor architecture,
both fast interrupt latency of each processor and predictable inter-processor synchronization
are important. In this paper, we first show that they cannot be compatible using conventional
algorithms for spin locks, and propose a new algorithm to solve this problem. Using the
new algorithm, the blocking time on an inter-processor lock has an upper bound, while the
interrupt masking duration on each processor is kept short. The effectiveness of the algorithm
is demonstrated through empirical performance results.
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type qnode = record
next: pointer to qnode;
locked: (Released, Locked)
end;

shared var L: pointer to qnode;

private var I: qnode;
private var pred: pointer to qnode;

Inext := NIL;
pred := fetch_and_store(L, &I);
if pred != NIL then
Ilocked := Locked;
pred—next := [;
repeat until I.locked = Released
end;

1

// critical section.

//
if I.next = NIL then

if compare_and_store(L, &I, NIL) then
goto exit
end;
repeat until L.next != NIL
end;
Lnext—locked := Released;
exit:
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acquire_lock(L);
disable_interrupt;

1

// critical section.

/1

enable_interrupt;
release_lock(L);

X 2: 7wy yRERIEESA

disable_interrupt;
acquire_lock(L);

//

// critical section.

/1
release Jock(L);

enable_interrupt;
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disable_interrupt;
while test_and set(L) = Locked do
if interrupt_requested then
enable_interrupt;
// service interrupt.
disable_interrupt
else
delay
end
end;
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// critical section.

/!
L := Released;

enable_interrupt;
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type qnode = record

next: pointer to gnode;

locked: (Released, Locked, Preempted, R_P)
end;

shared var L: pointer to gnode;
private var I: gnode;
// Llocked must be initialized to Released.

private var pred, succ: pointer to qnode;

disable_interrupt;

retry:

(#) if ~CAS(&Ilocked, Preempted, Locked) and
(#) —CAS(&Ilocked, R_P, Released) then
goto retry
end
end
end;
acquired:
//
// critical section.
//
if Inext = NIL then
if CAS(L, &I, NIL) then goto exit end;
repeat until Lnext != NIL
end;
succ := L.next;
while ~CAS(&succ—locked, Locked, Released) do
") if CAS(&succ—locked, Preempted, R_P) then
if succ—next '= NIL and
" CAS(&succ—locked, R.P, Released) then
succ 1= succ—next;
else
goto exit
end
end
end;
exit:

I.next := NIL;
pred := fetch.and_store(L, &I);
if pred = NIL then goto acquired end;
Ilocked := Locked;
pred—next = [;
if CAS(&pred—locked, R_P, Released) then
I.locked = Released;
goto acquired
end;
while (I.locked != Released) do
if interrupt_requested and
CAS(&I.locked, Locked, Preempted) then
enable_interrupt;
// service interrupt.
disable_interrupt;

enable_interrupt;
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fori:=1 to NoLoop do
) acquire_lochk.and_disable_interrupt;

/1

// critical section.

/1

release_lock;
) enable_interrupt;
random_delay
end;
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