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A Fault-Containment Self-Stabilizing Protocol for
Token Passing on Tree Networks.
Tomoki NAKAMURAD Yoshiaki KATAYAMAO Naohisa TAKAHASHI
Department of Computer Science and Engineering,

Graduate School of Engineering, Nagoya Institute of Technology

abstract: Self-stabilizing protocols can tolerate any type and any number of transient faults. Generally, it is rare case that
large number of faults occurs simultaneously. We propose a fault-containment self-stabilizing protocol for token passing on
trees. From 1-faulty configuration, proposed protocol can stabilize O(1) time, and its contamination number is 2 A +2.
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{ For the root process p, }
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{ For the root process p, }
[RO :] |P_even_Children,| = 1,
— p,.CC := p_even_Child(p);
{ For the leef process p; }
no move.
{ For the inner process p; }
[R3 :] s_even(p;.P) N CURRENTC (p;) A
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s_even(p;.P) N CURRENTC (p;) N
|P_even_Children;| # 1,
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(0 pp = pi-POpe = p;.CCOVpz € Ny — {pp}0Vpy € N; —{pc} S1 :

Vpr € N;0O0DO)

S10:  consi(p;) O T(p;) O —s_even(p;) O qip =L 0 ap; =L

- Qip = ask

S11: consi(pi) O T'(pi) O s_even(pi) O gie =L 0 a¢; =L
- Qic ‘= ask

S12: —cons;(p;) O —can_Cons(p;) 0 ¢ =L 0 ag; L
- @ik = ask

S13: Jj € N; - aij 76 fi(q]'i,all(pi))
- aij = fiqji, all(p;))

S14:  ((cons;(pi) 0T (pi)) O
(mcons;(pi) O can_Cons(p;))) O qir #L
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