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The Design and Verification of Distributed Lock Manager
with Fault Tolerance

Yust Fustwara,t! HasiME Fugrraf?
and YUTAKA IsHIKAWA 112

In parallel applications, users often need to access shared resource. In dis-
tributed environment, distributed lock manager control accesses to shared re-
sources, but there are fault tolerant problems that hole system may go down
when a lock manager or a process keeping a lock fail. To deal with these prob-
lems, this paper proposes the novel design of a distributed lock manager. In
proposed design, each manager has a duplication of logically contiguous man-
ager’s lock information and operate as an alternative node when the adjoining
manager fails. Lock manager also monitor the process owning a lock and re-
trieve the lock when the process has failed. Furthermore, this paper describe
the technique of modeling proposed algorithm that uses PROMELA and how
to verify the validity of the design with SPIN model checker.
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Listing 1 2000000000000 Listing 2 OOOO0000M00M0

chan send_A = [4] of {byte};
chan send_B = [4] of {bytel};

chan send_A = [2] of {chan};

chan reply_A = [2] of {mtype};

mtype = {accept, faill};

active proctype Client_A() { bool kill = false;

do
:: send_A ! 1

: send_B ! 1

active proctype Client_A()
: {
od; mtype temp;

do

}

active proctype Client_B() {

:: send_A ! reply_A;
: reply_A ? temp;

do od;
:: send_A ! 2; }
:: send_B ! 2;
od; active proctype Manager_B()
} provided (!kill)
{
active proctype Manager_A() { chan reply_chan;

byte temp; do
do :: send_A 7 reply_chan;

: send_A 7 temp; reply_chan ! accept;

od; od;
} }
active proctype Manager_B() { active proctype p_killer ()
byte temp; {
do chan reply_chan;
:: send_B ? temp; kill = true;

od; do
} :

: send_A ? reply_chan;

reply_chan ! fail;
od;
}
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chan send_A = [2] of {chan};

chan reply_A = [2] of {mtypel};

chan reply_B = [2] of {mtypel};

mtype = {client_A, client_B, no_process, acceptl;

mtype critical;

active proctype Client_A() {
mtype stat;
do

P: :: send_A ! reply_A;
: reply_A 7 stat;
assert (critical == no_process);
Q: critical = client_A;

od;
}

active proctype Client_B() {
mtype stat;
do

:: send_A ! reply_B;
:: reply_B ? stat;
assert (critical == no_process);
critical = client_B
od;
}

active proctype Manager_A() {
chan reply_chan;
do
: send_A ? reply_chan;
reply_chan ! accept;
od;
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