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A Fault-Containing Self-Stabilizing Protocol
for Constructing a Directed Acyclic Graph

TeEPPEI MIURA ,! YosHiakl KaTayama |11
Koicur Wabpa 1 and NaoHIsA TAKAHASHIT!

Self-stabilizing protocols guarantee convergence to some predefined legiti-
mate configuration starting from an arbitrary network configuration. A fault-
containing is not only self-stabilizing, but in addition, can reconverge from a
small number of faults, with only a bounded number of processes changing state
and time during reconvergence. In this paper, we present a fault-containing
self-stabilizing protocol for constructing a DAG. From 1-faulty configuration,
proposed protocol can stabilize O(1) time, and its contamination number is
AZ 4 1.
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000D000000D000000f/0 P € TOO0O0 a; =00P, ¢ TODDDO
ai; = minpen;|dk+1] 00000000000 0000000000

0 if qi=askANPeT
fi=1Q minpen[dk+1] if qj=askANP; ¢T
1 else.

can_stab(i) 00000000 P;0 Pj(YP; € N;) 0000000000 0000000
gbooooobooooooooooooo
00 6000000000000 0UDO0OO0ODOOOODOOUOON synchro(d)0
synchro(i) = —cons(i) A (VP; € Ny, qi; #L) AN (VPj € Ny, a5 #1) |
synchro(1) 00000000000 D0OO0O0O0OOOOODOOOOOODODOO can_stab
0000000 DAG,,, 0000000 synchro(d) 0000000 OODO0OOOODOOO
000000 DAG,,,, 00 40000
5.2 0OO0O0OO0OO
00 1100000000000000000 SR10OSR120000000000000
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00000 d.j, aji(P; € N;)
oooo00d di

SR10 —synchro(i) V can_stab(i) — no move

SR20 synchro(i) A —can_stab(i) — execute protocol DAG,,

04 000000000000000 DAG.yn

0000000 e 0000000 POg; 0 k000000000 P,O00COOO
O000000O=cons(s) DODOO0OO0ODOO synchro(t) D000 cons(s) DO OOODODO
synchro(d) DO OOOOO
0000000000000 synchro0O0O000000000O0O O
ob012010000000000000O0O0DOO0O0OOOCOOOODODOO P,P0
D0D0Oq; =askAaj# L 00000a; 0000 PO g, 0 ask0D00000000
ooooooood
gobolbobooocuooboooodoobdb e,qboobooboboobooobocoboooboon
ooooooo p,pO0000000O00CCOOOOOOO
(1) P,00000a;#l,g;=1000000
0000000000 SR100 ¢; 0 esk0000O0OOa;; 0 SR110 LOOOOOO
O0a;; 0000 ¢; 0 askOO0DOOOCOOOOO0O0OOO0OO
(2) PO000Oaj=L1,q;=ask000000
0000 a;; 00000 ¢;;0 eskODDODODOOOOOODOOOOOOO O
o0 30cob11noooi120000o0000o000oobo
004000000 DAG,,, 0 DAGOOOO0OOOO0O00O0D0O00O000D000D00O
ooo O
5.3 10000000000DOO000DOOOOO0
DD5DDDDDDDAQSWLDDDDDDDDDA2+1DDDDDDO(l)DDAGDD
gobooooooobooooooobooooboobooo
gobioooooooooooooooooooocOooooboOooooboooooboooo
gbobooboooboooooooooobooboobOoOooOoOobOoOoboOoOobobonO 2000
gboooooooboooodobooooobooooobooooooobooobOoOoobooDo
A*+10000
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10000000000000D00000 DAG,,,, 00000000 OOODOOOODO
gbooboboooobobooboboooboobooooboboobboboboobobobubo
00000000000A%+100000000000000000000000000
DAG,,0000000000000C00O0ODO0ODODODO0OOO0ODO0OUO0O0OOO0ODOO
gbooboboooboooooobooobobooboboooooboboboobobo
00o0o0o0oo0oooOoooooooo()oooo O

6. 0 0O0OADO

O00000000o0o00o0o0o0oo0oo0o bAGUOOOOOOOOOOOOOO
00000 DAG,,, 00000000000000 10000000000000000
00000 A*+1000000 O(1) 000000000000 00000000000
0000000000 bAGOOOOOOOOOUOOODOOODOOOOO
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