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Abstract:  DTD (distributed termination detection) is an important problem in the field of distributed algorithm
research. If the termination of a computation can not be detected, the algorithm will lose its realistic significance.
The credit-recovery algorithm proposed by Mattern is message optimal, but it is limited to centralized computation.
In this paper, this algorithm is improved to be available in decentralized computation, which makes it more
applicable to distributed environment.
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var state,: (active, passive) init if p=p, then active else passive;
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cred,: fraction init if p=p, then 1 else 0;
ret: fraction init 0; for p, only
S,: {State,=active}
Begin send (mes, cred,/2)
End
R,: (A message (mes, c) has arrived at p)
Begin receive (mes, c);
state,:=active;
cred,:=cred,+c
End
IL,: (state,~active)
Begin state,:=passive;
send (ret, cred,) to po;
cred,:=0
End

4, + {A(ret,c) message has arrived at po}

Begin receive (ret,c);
ret:=ret+c;
if ret=1 then Announce
End
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var state,: (active,passive) init if pe O then active else passive;

cred,: fraction init if pe O then 1 else 0;
ret,: fraction init 0, only for peQ;

term,: Boolean init false, only for peQ;
root,: Q init if pe Q then p else udef;

Sy: {state,~active} (* Rule 2 *)
Begin send (mes,cred,/2,root,);
cred,:=cred,/2
End
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R,: {A message (mes,c,q) has arrived at p}
Begin if state,~passive then (* Rule 4 *)
Begin state,:=active;
cred,:=c;
root,:’=q;
End
else send (ret, c) to g (* Rule 5%)
I,: {state,=active}
Begin state,:=passive;
send (ret,cred,) to root, (* Rule 3 *);
cred,:=0;
End
T,: {A (ret,c) message has arrived at p}
Begin ret,:=ret,tc,
if rer=1 then
Begin term,:=true (* Rule 1 *);
if p=p, then send (fok) to next,
End
End
W,: {A(tok) is arrived at p  and term,=true} (* Rule 6 *)
Begin if p=p, then Announce (* Rule 7 *)
else send (tok) to next,
End
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