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Fault Tolerant System based on Recovery Agents
Hwa-Min Lee’ - Soon-Young Jung' * - Heon-Chang Yu' "

ABSTRACT

This paper proposes a new approach to rollback-recovery using multi-agent in distributed
computing system. Previous rollback-recovery protocols are dependent on inherent
communication and operating system, which causes a decline of computing performance in
distributed computing system. By using multi-agent, we propose rollback-recovery protocol that
is independent on operating system. We define three kinds of agent. One is a recovery agent
that performs rollback-recovery protocol after a failure. Other is an information agent that
constructs domain knowledge as a rule of fault tolerance and information during failure-free
operation. The other is facilitator agent that controls the efficient communication between
agents. Also we propose rollback-recovery protocol using multi-agent and simulated the
proposed rollback-recovery protocol using JAVA and agent communication language in CORBA
environment.
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<special> = Y {# L LOEYEL NI

<normal> = <stringchar>*" | #<digit><digit>+"<ascii>+

<word> = <normal> | <word>#*

<expression> = <word> | (<expression>*)

<string> = empty | “<normal>

<indvar> = <?word>

<segvar> = <@word>

<sentop> = = | /= | not | and { or | => | <= | <=> | forall | exisls
<variable> = <indvar> | <seqvar>

<constant> = <word> - <variable> - <operator>

<loglerm> = (if <sentence> <term> [<term>)) | (cond (<sentence>
<term>) -+ (<sentence> <term>))

<quoterm> = (quote <expression>)

<term> = <indvar> | <constant> | <string> | <funconst> |

<loglerm> | <quoterm>
<sentence> = <logconst> | <equation> | <inequality> | <relsent> |
<logsent> | <quantsent>
<equation> = (= <term> <term>)
<inequality> = (/= <term> <term>)

<relsent> = (<relconst> <lerm>s [<seqvar>]) | (<funconst>
<lerm>»* <term>)

<logsent> = (not <sentence>) | (and <sentence>*) | (or
<sentence>*) | (=> <sentence>* <sentence>) | (<=
<sentence> <senlence>*) | (<=> <sentence>
<sentence>)

<quantsent> = (forall <indvar> <senience>) | (forall (<indvar>*)

<scntence>) | (exists <indvar> <sentence>) |
(exists (<indvar>* <sentence>)
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<performative> = (<word> {<whitespace> <word>
<whitespace> <expression>)v)

<expression> = <word> | <quolation> | <string> | (<word> {
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<word> s <character><character>*
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<string> ="<stringchar>#" | #<digit><digit>*"<ascii>*

<stringchar> = \<ascii> | <ascii> -\-<double-quote>
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Facilitator 4 ¢ FA
Created with process p;;
R« 24
ProF «~ @3
if receive register message from & then
if (& € R) then

R<R U {ah
ProF « ProF U {ProF:}i
fis
send ack message to a;
fis
Do

if receive system mesage from process p; then
translate system message to KQML;
send addDK_request message to [A;
fis

oD

Information Agent IA:

Created with process p;;

Do
send register message to FAs
receive ack message from FA;
if receive addDK_request message from FA; then
translate addDK_request message to KIF;
add KIF to DK;
fi;
oD;
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Do
if receive recovery_request message from FA; then
send lastckp_request message to IA;
if receive lastckp_reply message from 1A; then
send loglist_request message to 1A
if receive loglist_reply message to RA; then
decide rolthack_point;
send rollback_request to pi
send replay_request to Fj
receive ack message to pi

Do
if receive lastckp_request message to IA; then
find last_checkpoint from DK;
translate last_checkpoint KIF to KQML;
send lastckp_reply message to RA;
fi;
if receive loglist_request message to IAi then
find loglist after last_checkpoint from DKi
translate loglist KIF to KQML;
send loglist_reply message to RA;
1i;
oD;
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Recovery Agent RA;
Do
if receive recovery_request message from FA; then
send lastckp_request message to FA;
wait lastckp_reply message from FAs
if receive lastckp_reply message from FA; then
send Joglist_request message to FAj;
wait loglist_reply message to FA;;
if receive loglist_reply message to FA; then
decision rollback_point;
send rollback_request to FA;
send replay_request to FA:
wait ack_message to FA;
receive ack_message to FA;
fis
fis
fi
[_oD;
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