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An implementation and evaluation of
parallel garbage collector on Unix workstations
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and Masakazu NAKANISHI
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We describe a parallel garbage collector implemented on Unix workstations, based on the
algorithm used in Lisp machine SYNAPSE. Implementation issues, evaluation of efficiency, and
improvement in algorithm are discussed in order. We show that a limited set of parallel pro-
cessing primitives suffices to implement root insertion and passing of pointers on modifying cell
contents. Efficiency of the collector is evaluated in comparison with ordinary (sequential) mark
and sweep collector. We propose a method called partial marking, which improves efficiency
by decreasing marking cost. Almost the same efficiency as the sequential collector is achieved,
which is twice as efficient as the original algorithm.
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[Root insertion phase]
begin
MARKING
<< push all roots onto the stack >>
end

:= true ;

[Marking phasel
begin
while << the stack is not empty >> do
begin

n := pop ;

while (n
(n
(n

begin

n.color

push
n :=
end
end ;
MARKING
end

>

<> NIL) and
.left <> f) and
.color <> black) do

:= black ;
(n.right) ;
n.left ;

:= false

[Collecting phase]

begin
for i
if i.color
APPEND(i

=1 to M do

= white then
)

else if i.left <> f then

i.color
end

procedure APPEND
begin

:= white

(n)

n.color := off-white ;

n.left
n.right

= £

)

:= NIL ;

region _append do

begin

FREE.right.right :=n ;
FREE.right := n

end
end

1: Synapse GC 7/ X & (GC)

Procedure LPa

begin
if MARKING then
push(m.left) ;
m.left :=n
end

Procedure LPc

begin
region _lpc
when FREE.left <> FREE.right do
begin
NEW := FREE.left ;
FREE.left := FREE.left.right ;
NEW.left :=m ;
NEW.right :=n
end
end
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