CSP/FDRZ ©] &% 2t g ¢xdldFe 4

pr

K3

AAL0, AYz, Ao, XA
n Ay Hiel g

{cwjeon®, igkim, ellaahn, choi}@formal.korea.ac.kr

Verification of Leader Election Algorithm with CSP/FDR

Chul-Wuk Jeon, II-Gon Kim, Young-a Ahn, Jin-Young Choi
Dept of Computer Science & Engineering, Korea University

29
Aado) qysrl Hojzta UENI @] dAPel wet B Aol HF o Fd=Hd stm
At ol @ B4t fAoA ALgHE gy HdE dnelZE(Leader Election Algorithm)e thokahA
AA HAn B =FANME Garcia-MolinaZt AAE Bully ¢nelE5g T2AA gAB2 dold
CSPE WA&ta FDR R9A7 =& ol &3 33 LFAEE vEstex 334 -

1. A

Aol 5% vwlolmET =AM s Falgo
WA we BHY BA BAA, Fx, A3 § 49
7R ZFEE M B4 #3ez ALHA wIHu Qo
olgl g ¥4t oM AREE By A ¢1nEE(Leader
Election Algorithm)& t}%3lA) AAHo) gt 2 F Bully
ARHFE  Garcia-Moina?t 198213 AN} o
G FE e EE L7t A AEAE A1
L e AEg AMASA HE 2E ZEALTL FYF
Azg o dE&g P 244 ¢ndEE A3
As odg AY 1Y EFEo] AgLsogd 1] ¥
EEdME Z2Ax gArel ojd CSPE  Bully
du2ES FASL 29 AAY FDRE ol &M “wt=x
Coordinator7t EA%T” 87 AlgE AZF39d.
23X Buly 238F#H CSPE AAsn 3%elre
Bully ¢328%&& CSPE %A FDRZ HAFE &g
A9gsta, sAY 4FoMe BE L ¥F AT A
=3=E AT

2. Bully ¢318E& 2 CSP 47
2.1 Bully ¢x38%
Bully ¢318&& & o] 83 49 4 (2]

Coordinator7} A2 AY3x ¥z Joes AL
X2 A 27}t electiong %718 o),

nAY

s ZEANZ2 PE USH @2 dag @t
1) P ELECTION #AAE AR & AAAE
7HH BE T2 A2oA Bt}

2) ek ol @R, P T2 A AL Coordinator7h
"o

3) ¥ ARG £ Hd4AE W ZaA2rt OK
$9E 8 A9 P ZaM29) FgE Bo] Yt}

o+ W TaAx QU ARG We
Z2 Al2d A ELECTIONS W& A%

g A2

25

+ senderol Al OK %< 24t}
Q7} election & & 4 A Ho}

=2

1
2)

« A& AP Coordinators
COORDINATOR WAIRIE Hic)

2E  ZzAzd

©_ @
LI @ oK
@ /G gso
{29 1-al [Z29 1-b]
0o XD o R o

LECTION

e g dAEA H¥x 38 s
6& 7t Z2A27t Ad2 A4y &dx Rie AL ¢z
electiong Z7I&§. 28z 38 747 Z=A2 ¥ &2
AYAE MW TZAM2oA ELECTION ®wAAE

ZeAss Aud



20049 = A B3] B sk E =23 Vol. 31, No. 1

BUnfag 1-a), o8 @& T2 gae A9z 38 71A
Z2Az0A OKele viARE gl OKe: wiAxE
e ™z 3& 7R Z2AAE electiong TWTHIY
1-bl. election® & 4= Y& AEA 5, 68 1A T HL=
AdB 52 AERE 71 24264 ELECTION
HAIAE oA RU[ag 1-c], 484 48 71 =22
£ Rt 2 dx 58 Jld Za A2 OK WA=
SEEcHY 1-d]. 48z 58 1A ZaAas 2]

a4 293t gl zade 3 g 2 AdxE AR
Z2Asele A% 41 EE ZEA2ddA Ao

Coordinator?} ® 1t COORDINATOR WAIXE& Rt}
[2¥ 1-e].

2.2 CSP &7

CSP(Communicating Sequential Processes)® ZAXJEJ}
BEFZLIE Al2®e #HASC 98 Adg FsdA
dojole}, T HAABIYE)E A9 8§37 HzaALL
e 5T dEHx2E A =¥Y3® sFolxm
QE|F o) e ojME ] Ago)t[3][4]).

e PRINTER ZEA29 #HAE e
ZI &9 oMER YeuAd 53 ogd 2o,

CsPz

PRINTER = accept -> print ~> STOP
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PRINTER = startup -> (accept ~> print -> STOP
| shutdown -> STOP)
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COMPUTER = PRINTER_ON [] PRINTER_OFF
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TICKET = cash -> ticket -> TICKET
CHANGE = cash -> change ~> CHANGE

MACHINE = TICKET [{cash, ticket} }|{cash, change}]
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channel select : Net
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channel coordinator : Net.Net
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others(id, R) = diff(R, {id})

subGroup(G1, G2) = diff(G2, G1)

another(id) = {1..id}
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otherst Rolgte AHYolA idit:s Y48 W= F$oln
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Pre_Leader(id, Group) empty(subGroup(another(id),
Group)) &Leader(id)

(1 not empty(subGroup(another(id), Group)) &
select?j:subGroup(another(id), Group) -> Pre_Leader2(id, j,

others(id, Group))

Pre_Leader2(id, j, Group) = ( if j > id then election.id.j ~>
(ok -> Node(id, Group) [] fail => Pre_Leader(id, others(,
Group)))
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Leader_election(P, pre_leader_id)

[{Alpha]] i:P @ (if i == pre_leader_id then Pre_Leader(i,

P) else Node(i, P))
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