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Low-Cost Causal Message Logging based Recovery Algorithm
Considering Asynchronous Checkpointing

Jin-Ho Ahn'

- Seong-Jun Bang™

ABSTRACT

Compared with the previous recovery algorithms for causal message logging, Elnozahy’s recovery algorithm considerably reduces the
number of stable storage accesses and enables live processes to execute their computations continuously while performing its recovery
procedure. However, if causal message logging is used with asynchronous checkpointing, the state of the system may be inconsistent after
having executed this algorithm in case of concurrent failures. In this paper, we show these inconsistent cases and propose a low-cost
recovery algorithm for causal messge logging to solve the problem. To ensure the system consistency, this algorithm allows the recovery
leader to obtain recovery information from not only the live processes, but also the other recovering processes. Also, the proposed
algorithm requires no extra message compared with Elnozahy's one and its additional overhead incurred by message piggybacking is
significantly low. To demonstrate this, simulation results show that the first only increases about 1.09%~2.1% of the recovery information

collection time compared with the latter.

Key Words : Distributed System, Fault-Tolerance, Checkpointing, Message Logging, Recovery Algorithm
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age;
restore its state using the latest checkpoint;
inc, <= inc, + 1;
save /¢, into the stable storage;
incsplp) < incy
send Aecovery Msg() to the other processes;
feader_fail < false;
do { .
(7, procstatus,) — ELECT_LEADER(p, ‘A');
if {p = /) then LEADER();
else /eader_fai/ < RECOVERING(/);
} while( /eader_fai/);
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get its latest checkpoint, &-set, and /nc, from the stable stor-

replay the messages received beyond the latest checkpoint by using
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[zl;rocedure-Zl 3 v Z2A2 prt AA HEAYE =g

dets, «— @
for all g € Nst ((p = g A (procstatuslgl = 'R')) do {
send Aeq_/nc_Dets() to g
receive Ago_/nc_Dets( inc, dets,) from g:
aets, < dets, U dets,
incslql — incy

T: d-set, — w,

for all ¢ € ¥ st (procstatus,{qg]) = "L’} do {
send Req_Dets(incs,) to g
receive Rep_Dets(status, inc, oets,) from g
incsolql < incy
if (status,= 'L’) then d-set, — d-set, U dets,
else agebls, — adbts, U detlsy
procstatuslgl = ‘A
goto T

}

a-set, < d-set, U detsy;

for all g € Nst (procstatusigl = ‘R') do {
temp_dets « .,
for all e € d-sel, st (e.rid = q) do

temp_aets «— temp_aets U {e}:

send Je/fver_incs_Dets( incss, temp_dets) to @

}

[Procedure-3] 3% 2o o}sje] & =2AX0t Yt =244

while(true)
receive 7 from g

sr/{]

if ((mis of the form Recovery Msg()) N q= /leader) then re-

turn ¢rue;
else if (m is of the form Aeg_/nc_Dets()) then
send Aep_Inc_Dets(inc,, d-sety) to ¢
else if (7 is of the form Req Dets(/ncs,)) then
send Aep Dets( ‘A', inc, d-set,) to ¢
‘ else if (m is of the form De/iver_incs Dets(incs,,
then

dets,))

da-set, < d-set, U dets, incs, < incsy return fal/se

}

[Procedure-4] 2otly Z2A X prt wlAA Req Dets( incs,)E
A% w95t 2
for all K € Nst (0 *= k) do
incssL Kl — max(incs,LK), incslK)):
send Aep Dets( ‘L', inc, d-set,) to q.
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