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Table 1 Wait-free clock synchronization protocols on
an in-phase system.
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shared variables
Clock, #}ifE o
Count, #IHfE 0
Work _count, #I#fE 0
Gen, MfE 1 /* FS */
Invalid;(j = 0...n — 1), FIHIE 0

Mode, ” adjusting” or ”adjusted”, MIAME » adjusting” :

Sync, POIBES, HIHE 0

BRRESEAS 59 else key = —1;
* J5 e =tHs— u] “, Ak [ )
/ )%Pﬁﬂ;ufé ?’?—%7‘ “L’/"}'V)%D / 60 next i— ;Z'r+l(mod n);
Async, ’P@";MJ%D’ A 0 o 61 if Work_count = 5n — 1 then sort_list
I+ R b, EAL T ey yoska r 8L fWorks -
local variables 63 else /* Work_count 2 5n */
cur, FIHfE 0 .
. 64 begin
last_countj(j = 0..n — 1), FIHIfE 0 . . _
A 65 if Invalid.y, = P.y,.Gen
last_gen;(j = 0..n — 1), FIHAfE 0
. 66 or P.,,..Work_count < Work_count then
last_my_count;(j = 0...n — 1), ¥HIE 0 67 begin
key;j(j =0..n—1)
N . 68 Async:= Async U {Pcyr}; /* EH */
* FRES] * cur J3
, [ AR DG TR */ 69 pos := pos + 1; check_adjusted;
list[0..n — 1 70 Clock := Clock + 1;
/% WAt 2N/ s eock = ’
nezt, sync, pos 72 elseif P.,,.Mode = "adjusted” then
. 73 begin
repeat fore,wer f:lo on receipt of a pulse 74 if (Sync ¢ Paur.Async and
read P.,,’s variables;
. 75 P.yr.Sync ¥ 0 and Clock F Pcyr.Clock)
if (check_nap) then 76 then partial_reset; /* EIRY V& v b */
partial_reset; /* [EIRD Vv b */ - !
. o g . 77 else
elseif Mode = ”adjusting” then adjust; .
else /* Mode = ”adjusted” */ T8 begin
79 Clock := P_y,.Clock + 1;
Clock := Clock + 1; 80 if S P A
nezt := cur + 1 (mod n); if Sync C Peur.Async
- ! 81 then Async := Async U Sync; /* FEH */
last_countcyr := Peyr.Count; -
last_gen = P, Gen,; 82 Sync := 0;
last_my_countey, i= Count; 83 Sync:= SyncU {Peur};
asemy- cur i= Lount; 84 pos := pos + 1; check_adjusted;
cur := nect;
85 end
Count := Count + 1;
Work_count := W ork_count + 1; 86 end
dor -count = Work-coun ! 87 if Work_count = 6n — 1
en 88 and Mode = ”adjusting”
i . /% B 5 *
procedure check_nap; 89 then partial_reset; /* BFREEY) v b */
. 90 end
dif f := (Count — last_my_count_,,.) 91 end procedure;
—(Pcur.Count — last_countcyr); ’
ifdiff >0 a:}d P.ur.Gen = last_gencyr 92 procedure sort_list;
then Invalid.y, := P.yr.Gen; N - L. .
. . 93 list[0..n — 1] := sort ids in the descending
if (Work_count 2 n and dif f < 0) : . A
. 94 lexicographic order of (key, , id);
or (Work_count 2 n and P.yr.Invalid; = Gen) _ - i
95 Sync:= 0; Async:= 0;
then return true; o ) .
96 pos := 0; check_adjusted;
else return false;
97 end procedure;
end procedure;
procedure partial_reset; gg px.})?g?ure cile_ck_ad]usted;
next := 0; Mode := ”adjusting”; if list[pos] = 1 .
) ’ 100 then Mode := ”adjusted”; next := 0;
Gen := Gen + 1; 101  else nezt := list[pos];
Work_count := —1; /* becomes 0 at line 35*/ ] !

end procedure;

52
if 0

02 00000 wes
Fig.2 Protocol WCS.
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procedure adjust;

< Work_count £ 4n — 1

then nezt := cur + 1(mod n);
elseif 4n < Work_count £ 5n — 1 then
begin

f Invalidcur < Pcur.Gen then
key .y, := Peur.Work_count — Work_count

102 end procedure;

» the generation started.
X nap.
= clocks synchronized.

f

P, adjusts its clock with
Pj ’s clock.

P.
J
P,
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Fig.3 Idea of protocol WCS.
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