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Abstract Leader election is an important problem in developing fault—tolerant distributed systems.
As a classic solution for leader election, there is Garcia-Molina’s Bully Algorithm based on time-outs
in synchronous systems. In this paper, we re-write the Bully Algorithm to use a failure detector
instead of explicit time-outs. We show that this algorithm is more efficient than the Garcia-Molina’s
one in terms of the processing time. That is because the Bully_FD uses FD to know whether the
process is up or down so fast and it speed up its execution time. Especially, where many processes
are connected in the system and crash and recovery of processes are frequent, the Bully_FD algorithm
is much more efficient than the classical Bully algorithm in terms of the processing time.
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Var status : {Norm, Elec1,Elec2,Wait }
Var ldr: ID

Var elid : ID x Nat x Nat

Var down : set (lesser(i))

Var dw_gter,acks : set(greater(i))

Var nextel : Nat

Var stable incarn : Nat

Periodically(t) do
if status = Norm A ldr # i then
Request_FD(Idr) fi od

procedure Stagel()

status < Elecl; down « @
elid « <i, incar, nextel>

if i=1 then Stage2()

else Request_FD(lesser()) fi

Upon receive <Halt,t> from j do
down « down — [ j }; elid « t: status < Wait
Send <Ack, t>toj od

Periodically(t) do
if status = Wait then Request_FD() od

Upon receive <downSig,j> from FD do
if j < lesser(i) then down <~ down U {j }
if ( status = Norm A j=ldr)
v (status = Wait A j = head(elid)) then
Stagel()
else if starus = Elecl A down D lesser(i) then
Stage2() fi fi
else (*j e greater(i) )

dw_gter « dw_gter U {j} fi od

Upeon receive <UpSig, j> from FD do
if j € greater(i) Astatus = Elec2 then

send <Halt, elid> to j fi od

procedure Stage2()
status « Elec2; acks ,dw_gter < @

Request_FD(greater(i))

Upon receive <Ack,t> from j do

acks < acks v {j}

if status = Elec2 A ((acksiodw_gter) D greater(i))
then Idr « i; status - Norm

send <Ldr,t> to acks fi od

Upon receive <ldr,t>from j do
if status = Wait A t = elid then

ldr « j; status « Norm fi od

Periodically (1) do
if status = Norn A ldr = i then

Send <Norm?, elid> to greater(i) fiod

Upon recrive <Norm?,t> from j do
if status # Norm then

Send <NotNorm,t> to j fi od

Upon receive <NotNorm, t> from j do
if status = Norm A ldr =i A t = elid then

Stagel() fiod

Upon recovery do

incarn « incarn + 1; Stagel() od
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