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2. SPIN

2.1

SPIN(Simple Promela INterpreter)

2.2 SPIN
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NASA ) G.J.Holzmann
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2.3 PROMELA
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atomic d step

d step{ 1; 2; }
atomic{ 1; 2; }

d step 1 2
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3.3 Chandra-Toueg
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4. Chandra-Toueg

PROMELA

4.1

Chandra-Toueg

.

proctype Node(int id){}

int

Chandra-Toueg 1 4

if goto

start:

if

::(step == 1) -> 1

::(step == 2) -> 2

::(step == 3) -> 3

::(step == 4) -> 4

fi;

goto start;

step

inline RoundMaster(m){ m=(m+1)%NODES; }

(m)

(NODES)

PROMELA

proctype Middle(int id){}

2

4.2

retire

if

retire:

alive node--;

if

::( ) ->

;

::else -> skip;

fi;

do

::( ) -> break;

::( ) ->

od;
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4.3

STEP3 STEP4

.

PROMELA

“
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(

)

Clock

0 Clock

atomic

Clock

proctype Clock(){
do

::timeout ->

atomic{
NODE1

NODE2

NODE3

}
od;

}

.

timeout count = 3;

do

::(timeout count == 0) ->

::(line?message;) ->

od;

timeout count do line

timeout count 0

0

inline delay(count){
delay count = count;

if

::(delay count == 0) -> skip;

fi;

}

delay count count if

delay count 0

delay count

4.4

Chandra-Toueg

[10]

id Election

Election OK

OK

OK

( 4

,5)
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4 Election

5 timeout Coodinator

inline bully(id){
id Election ;

;

do

::Election -> OK ;

::OK -> Coodinator ;

:: -> Coodinator ;

od;

}
Election

OK Coodinator

Election OK

Coodinator

Coodinator id

5.

5.1

SPIN

assert

[A] [B]

5.2

PROMELA Chandra-Toueg

SPIN

[A][B] NODE 3 6

NODE +2

(NODE +2)*2

1 2

0 607 39,776,795

3 0 2 661 54,863,200

0 3 838 54,952,659

0 892 56,360,002

4 0 2 954 59,488,654

0 4 997 59,697,820

0 913 67,518,205

5 0 3 1,195 63,510,851

0 5 1,121 63,414,250

0 1,147 67,597,519

6 0 3 1,127 66,491,342

0 6 1,017 66,591,643

1 [A]

0 320 36,938,000

3 0 2 497 57,543,593

0 3 819 64,291,401

0 431 60,829,611

4 0 2 607 61,847,552

0 4 607 62,290,276

0 1,885 66,323,866

5 0 3 2,289 65,773,944

0 5 2,034 67,449,404

0 2,214 70,384,165

6 0 3 2,139 70,037,429

0 5 2,039 70,808,413

2 [B] (1)

[A]

NODE

5 0 3

3 4
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[B]

0 6 818 64,763,682

2 3 1,703 44,682,285

3 3 4 1,517 59,078,144

4 5 599 63,155,488

5 6 574 56,565,504

3 [B] (2)

3

2 4

6.

PROMELA Chandra-Toueg

SPIN

PROMELA
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