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Abstract We consider wait-free clock synchronization protocols on a shared-memory multi-processor system,
especially, on an in-phase system in which all processors share a common clock pulse. A wait-free clock synchroniza-
tion protocol guarantees that, for a fixed k, local clocks of processors which have been working correctly for at least
k time are synchronized. Such k is called synchronization time. The best previous protocol has synchronization
time O(n?), where n is the number of processors. In this paper, we present a wait-free synchronization protocol

with synchronization time O(n). We also show that this synchronization protocol is asymptotically optimal.
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begin
repeat forever do on receipt of a pulse

read(R;);

check_a_nap();

case work_count of
work_count = 0: wait();
work_count = 2n : sort();
work_count > 2n : adjust();

end
count = count + 1;
if wait #£ 0

then work_count := work_count + 1;
next_read();
write(R;)
end.

procedure check_a_nap();
begin

Acount = count — last[j].my_count;
Acount; := Pj.count — lastj].count;
dif _Acount := Acount — Acount;;

if dif _Acount > 0 then

if R;.clock_gen = last[j].clock_gen
then invalid]j] := Rj.clock_gen;

else invalid[j} := R;.clock_gen — 1;

if dif_Acount <0
or R;.invalid[i] > clock_gen
then local_reset();
end;

procedure local reset();
begin
clock := 0;work_count := 0;
adjusted := 0; stay := 0;

if wait =0
then clock_gen := clock_gen + 1;
wait 1= n;
end;

procedure wait();
begin
wait 1= wait — 1;
position := position + 1(mod n);
end;

procedure sort();
begin
for I:=1tondo
if last[i].clock_gen > invalid[s]
then now_work_count[l] :=
last[l].work_count + count
~last[l].my_count;
else now_work_count[l] := 0;
sort Py,..., P, (% PD
(now_work_count(l], 1) DFFEIE)
into Q@ = (Py;, Py, 5 Py, );
for [:=1tondo
m:=1;
while P, # PPdom :=m+1;
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92
93
94
95
96
97
98
99
100
101
102
103
104
105

rankingil] := m;
position = 1;
if ranking[:] = 1 then adjusted := 1;

end;

procedure adjust();
begin

if adjusted = 1
then clock := clock + 1;
position := position + 1(mod n);
else
adjusty();
if stay =n
then local _reset();
if position = rankingl[i]
then adjusted := 1;

end;

procedure adjust,();
begin

if dif Acount >0

or Rj.clock_gen > last[j].clock_gen

or clock > R;.clock

then
if clock # 0 then clock := clock + 1;
position := position + 1(mod n};

else if clock # 0 or clock < Rj.clock
then local_reset();

else
if R;.adjusted =1
then
clock := Rj.clock + 1;
position := position + 1(mod n);
else

if clock # 0
then clock := clock + 1;
stay := stay + 1;

end;

procedure nezt_read();
begin

case work_count of
work_count = 0V work_count > 2n:
m:=1;
while position # ranking|m|
dom:=m+1;
Ji=m
1 < work_count < n:
j = work_count;
n-+1 < work_count < 2n :
j = work_count — n;
end

end;

1 : FEEEE O(n) O BIFHERE
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