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SOLUTION TO NON-BLOCKING WEAK ATOMIC COMMITMENT PROBLEM BASED ON
HEARTBEAT FAILURE DETECTOR
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!(Software School, Xiamen University, Xiamen Fujian 361005, China)
2(Computer Science Department, Xiamen University, Xiamen Fujian 361005, China)

Abstract

It is impossible to solve non-blocking atomic commitment problem using unreliable failure detector when failure occurs. So we weak the nontriviallity

condition of non-blocking atomic commitment problem and solve the weakened problem using extended heartbeat failure detector in asynchronous message-passing

system with process and link failures.
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AN p:
initialization:
for all g€ 11 do D,[q]:=0
cobegin
[|Task 1:
repeat periodically
D,[p]:=D,[p]+1
for all qE€neighbor(p) do send,,(HEARTBEAT, p)
[ |Task 2:
upon receive, ,(HEARTBEAT, path) do
for all q€1II such that q appears after p in path do
D,[ql=D,[ql+1
path=path. p
for all qE€neighbor(p) and q appears at most once in path

// TR R G A

do
send,, . (HEARTBEAT, path)

coend
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(1) —HA #o (Uniform-Validity) 18— ANBEFEHE v,
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Function NBWAC (vote;)
broadcast (vote;) ;
for j: =1 ton

BRI

wait until [received(pj, vote;) or D:i[p;] stop increasing];
if Di[p;] stop increasing or vote; =no then
outcome;: =uniformConsensus (abort) ;
return outcome;;
outcome;: =uniformConsensus (commit) ;
return outcome;;
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=L
UEWT: FATT HIUENIZR 2 P 5260 2 NB-WAC P44
At
1) —#A&. WTBLAEH, P k/E AC-HI5E outcome )
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—HE RS =B REE, R AR E commit,
M4 commit AN FEANFEMEM AN, W op HH
uniformConsensus (commit), [M&EEFEEITRIX—2, Wl p;
O WA RIS BB yes.

3) b, RN IERERE p, FHE 3 ML,

)p NITHEHBRKENEE yeso WA p KW
uniformConsensus(commit).

i) p WF k(k>0)ME N no MEE. M4 p KA
uniformConsensus(abort).
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broadcast (votei) & AT FEMT, PRIk, p f5 SR 457 1138 i St L s gk
FEAE p WITHECES A4, MR uniformConsensus(abort). & 2,
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procedure propose (vp)

Vp :=(A, A, A)

Vplpl:= vp

Ap:=Vp

Phasel: {I<rp<n-1}

for rp:=1 to n-1

broadcast (rp, Ap, p)

wait until [V q: received(rp, Aq,q) or Dplq] stop increasing]

msgsplrpl:={(rp, Aq,q) | received(rp, Aq,q)}
Ap:=(A, A\, =, A)

for k:=1 to n

if Vplk]=A and 3 (rp, A\q, @) €Emsgsplrp] with Aqlk]#=A

then

Vplk]:=Aq[k]

Aplk]:=Aq[k]
Phase2: broadcast (Vp)

wait until [V q: received Vq or Dplq] stop increasing]

lastmsgsp:={ Vq | received Vq}
for k=1 to n
if IVqElastmsgsp with Vqlk]=A then Vplk]:=A
Phase3: decide (first non-/\ component of Vp)
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