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An Object Search Algorithm in P2P Environment
with Probabilistic Weak Quorum Systems

KEN MIURA t andHIROTSUGUKAKUGAWA t

A distributed sytem consists of a set of processes and set of communication links. Recently, large scale
and dynamic distributed system, called P2P (Peer-to-Peer), has attracted attention. In P2P environment,
caused by its nature, it is not easy to obatin complete information of the system. In this paper, we investigate
an object search problem in P2P environment. We suppose that there are some replicas, and the object search
problem can be stated as finding an object itself or its replica in the system.

To solve the problem, we propose a probabilistic weak quorum system (PWQS) as an information struc-
ture, which is an extention of coterie. Then we propose an algorithm based on PWQS which solves the

object search problem.
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procedure ManageProcinfo gb;:
begin
loop: /* beginning of a round */
if wish to leave the systethen
Leave;
leave the system;
/* receive all the messages
arrived at this round */
MSGS= 0;
while msgqueug is not emptydo
MSGS= MSGSU top of msgqueug;
remove top ofnsgqueue
if 3p; :LEAVE; € MSGSthen
RcptLeave;
UpdateProclinfo;
CollectProclinfo;
goto loop; /* end of a round */
end
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procedure CollectProcinfo ap;:
begin
if state; = UNREADY then
/*Name-Droppe] 00000000 OOOO ¥
p; = randomly choosen froWV (p;) \ {p:};
sendN¢(p;) top; ;
D(p;) = D(pi) U{p; };
for each py, in which N, (p,) € MSGSdo
UpdateV, (N (pr)) ;

IFp,000 20000000000000%

for each p; in which SELECTER € MSGSdo
UpdateN: ({(ps, TTL)});
FO000000000000 ps 00000000 %
sendNy (P;) tops;
D(p;) = D(pi) U{ps}:

if [Ne(pi)| > 2 then
state; = READY;
FREADY 000000000 %
W(p:) = 0
init_ready= false

HSELECTEDODDO0ODD READY 0D DO0OOODOO
0000000000000OO0oOoOY
for each p; € N(p;) do
send SELECTEDRto p;;
D(pi) = D(pi) U{p;};

elseif N(p;) C D(p;) then
W(pi) = N(pi);
state; = TEMPORARY,;

else if state; = TEMPORARYthen
AUNREADY 00D0DDO ¥
for each p; in which N, (p;) € MSGSdo
UpdateV: (Nt (p;));

FUNREADY 000000 ¥

for each p in which SELECTER € MSGSdo
UpdateVy ({(ps, TTL)});
sendN¢(p;) to ps;
D(pi) = D(pi) U{ps};

/FO00D0000O0OOooOoooooooo
it N(pi) € D(psi)or|Ne(pi)| > %then
state; = UNREADY;

else if state; = READY then
Kp;00000DODDOO Y
for each p; in which N¢(p;) € MSGSdo
W(pi) = W(pi) U{p;};
UpdateN: ({(p;, TTL)});
/p; 0 UNREADY 00000000000
READY 0000000
if |N¢(p;)| < 2 then
sendN¢(p;) top;;
D(p;) = D(pi) U{p; };

Fps00DD0OOOOOO ¥

for each p; in which SELECTER € MSGSdo
Wi(p:i) = We(pi) U {ps}
UpdateV: ({ps, TTL});
I*ps0O0OOOOODOOOO%
send ACK; to ps;
D(pi) = D(pi) U {ps}

Fp, 0000000000 Y
for each p, in which ACK, € MSGSdo
W(pi) = W(pi) U {pa};

MFREADY 0000000000 0O00OODD
ACKOODDOOODDOOO ¥
if init_ready= false then
init_ready = true;
else
I*p,00000000OO0OOOOOO Y
for each p, € N(p;) \ W(p;) do
Ne(pi) = Ne(pi) \ {(pr, %)}
D(p;) = D(pi) \ {pr};
if |N(pi)| < 2 then
state; = UNREADY;
end

macro UpdateV, ()
begin
for each (p¢,ttl;) € N do
if tl; —1 > Othen
Ni(pi) = Ne(pi) \ {(pe, %) };
Ni(pi) = Ne(pi) U {(pe, ttle — 1)}
end
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procedure UpdateProcinfo ap;:
begin
Fp; 000000 %
for each p; in which UPDATE; € MSGSdo
Ni(pi) = Ne(pi) \ {(pj, %)}
Ni¢(p;) = Ne(pi) U{(p;, TTL)}

FOOD0O00O0O0D &l 0DOo0O0o ¥
foreach (pj,ttl;) € N¢(p;)do
Ni(pi) = Ne(pi) \ {(pj,t;)}
if tl; —1 > Othen
Ni¢(pi) = Ne(pi) U {(py,tl; — 1)}
else
W(p;) = W(pi) \ {p;}
D(pi) = D(pi) \ {p;j}

it |N¢(pi)| < 2 then
state; = UNREADY

/000 tu, DOO ¥
ttu; = ttu; — 1;
if ttu; = 1then
ttu; = TTL;
foreach p; € N(p;) do
send UPDATE to p;;
end
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procedure Leave atp;: procedure RcptLeave ap ;:
begin begin
foreach p; € N(p;) do for each p; in which LEAVE; € MSGSdo
send LEAVE, top;; Ne(pj) = Ne(py) \ {pi» #}i

end D(pj) = D(pj) \ {pi}:

W(p;) = Wi(p;) \ {pi}:

it (INt(p;)] < 2)then

state; = UNREADY;
end
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