Vol. 46 No. 2

goooooooo Feb. 2005

P2PpOO00000000ooooooobobbbobobbooood

ot

P2PpO000000000O0ODODOOOOOOO0O0O0O0O0O0O0OOCOODOOOO0O0O0O0O0O0O00O0O
goooo0ooooOoo0oOoooOoOoO0Op2pO00O0O0OO0O0O0OCOOOOOCOOOOOOOOOO
0000 NOOOOO(leogN)DOOOODOO100000000O0O0DOOOD0OODOOOOODOOO
go00o00o0oooooooooooooooOoOoOoOoOOOOOOODbOOO0ObOOO0O0O0O0DOoOoo0oo0o
00000000000 000000000000000000 O(logN) DOODO critical section
goooboooooobooooooooOooooOoboOoOoooobO40000000OO0OOOOOOOO
goooooooooooooboooooooo-OoO00000O0OOOObOO00O0ODOOb0O0O000
goooOo0o0ooooO p2PpOO00OO0O0O0OOCOOOOOOCOOOOOOOOOOOOOOCOOOOOO
goooooooood

A System Which Shares the Common Operation on
a Distributed System in Realtime Using P2P Technology

TAKASHI YAMANOUE?

A sytem, which shares the common operation of applications on many terminals of a dis-
tributed system in realtime using P2P technology, is shown. This system can show an op-
eration on a terminal to every terminal in the latency of at most O(log N) time complexity,
where N is the number of terminals, using a P2P technology and a switching network. In
order to share a common operation on computer terminals, at most one operation must be
executed on the terminals at a time. In order to realize this, a mutual exclusion algorithm
is embedded in this system. The time complexity of entering the critical section is O(log N).
We have compared the performance of this system with the performance of a client-server
system which has the same applications using 40 terminals. The latency of our system was
shorter than the client-server system when a mouse was moving. A game could be played by

remote users using this system.
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Fig.1 A P2P system in which nodes are connected in
binary tree shape.
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Fig.2 A client-server system.

ooad
Tyom = blk—i+ (i = 1)dn) (4)

0000000000000 dg 000000000
(1)0 (3)0000000000000000000
000000000000O00
00000000000000000 TCPOOO
0000000000 TCPOODOOODOODODOO
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000200000
00000000000000000000000
00000000000000000000 2000
000000000000000000000000
Minimal broadcast tree® 00000000000
00000000000000000000000
00000000000®000000000000
00000 200000000000
000000000000000000000000
000000000000000000000000
00000000000 20000000000000
00000000000000000000000
000020000 10000000000000
000000000000000000000000
000000-0000000000CSO000000
000000000000000000000000
00000000000000000000000 2
0(r—1)00000000000000000000
00000 CSO000O0000onononooo
0007..00000000 10000000000
0000007T.000

Tes = (n—1)(k=(t+1)+dn) (5)

S
w

Tout = (n — 1)(k%s+dH) (6)



Vol. 46 No. 2

node 1
integer p,x:0..N;
oog:
p:=0;
when O 0 node O critical section 0O O do
if p=0 then begin
p:=1;
1000;
critical section;
p:=0;
oooo; /o0 */
end
od
when 00 noded z 000 do
if =0 or p=0 then begin
pr=x;
z000;
end
Vai
00000 nodep 0000
critical section 100000000
Y/
od
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node 1 2<i<N)

integer p,x:0..N;
ooo:
p:=0
when 0 0 node O critical section 0 00 do
if p=0 then begin
10 node 1000
end
od
when 00 noded x 000 do
pr=a;
if p=i then begin

critical section;

p:=0
00 node 1000; /*00 */
end

od
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Fig.3 The mutual exclusion algorithm which embedded in the computer assisted

teaching system.
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repeat await <p=0>;
<p:=1>;
<delay>
until <p=i>;
critical section;
p:=0
04 FischerOOOOOOOOOOO
Fig.4 Fischer’s mutual exclusion algorithm.
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Table 1 Operations which are used to compare the latencies.
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Fig.5 Relationships between the node number and the
latency in each operation.
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Fig.7 Gomoku narabe game which is played by the remote users.
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