a b b a b Abstract partial

pression

Background provably

PROMELA PROMELA

model

PROMELA never claims. PROMELA

PROMELA

proctype proctype

PROMELA PROMELA

PROMELA

root

1. Initialization n true

S S false.

2. Iteration last S s s that true false

S s S.

3. Termination S

PROPERTY

S

             1

       2 8

                        9

             6

  3

       4 7

             5

      1(x1) 9(y1)

                  11(y2)

            10(x1)

2(x2) 5(y1)

3(y1) 6(x2) 7(y2) 12(x1)

      4(y2) 8(x2)

                                         1

                                   2

                              3

                                   4

                                         5

                                    1(x1)

                              2(x2)

                              3(y1)

                                    4(y2)

A. B.

eligibility flags.

1. Initialization eligibility true

true eligibility true true true node.

2. Iteration last S s s true S

s false false S true s

false S

s S.

3. Termination

S.

true

THEOREM

process1

statements x1, x2 x3

process2

                                         x3 in process1.

            process2

           1

      2

3

    1(x1)

     2(x2)

       3(x3)

                                 1

                            2

                      3

                            4

                                 8

                                 6

                                       5

                                            9

                                       7

                            1(x1)

                            2(x2)

                      4(y1)

                                  6(x1)

                                        8(y2)

                                         9(x2)

                                    5(x3)

                                                 10(x3)

                                  7(x2) 11(x1)

                               3(x3)

Lemma s S s have

s s.

0 search.

1._0 2. 0

S

0 0

0 n
     n+1_n

1._n 2. T Call T’_n T

s’ S s’ T’ T
                      T’
     n s’
                                      T’
         s’ s
s Theorem

1 2 3 4 PROMELA. 5 PROMELA.

UNIX®

5 +^5

N +

1000 + 20

Local

in PROMELA

PROMELA

             r N

            Send_q_N N */

         Local

                                     Local
                                        Read_a
Write_a

                                 N
I M

1. before

                        I clears
I.

2. M happens after M before

3. after all before

PROMELA

N

                                  x, y z

<a0,b0,c0>

are access(y) A, access(x) B access(x) C.

access(y) in

process A A x access(x) of process B and access(x) C all A

     access(x)
<a0,b0,c0>.

support.

v_i V_i and P_i

rithm.

1. Set V_i to {v_i} and P_i

2. V_i
                             V_i P_i.
3. P_i

                                        P_i

The support A, B C {y,z}, {x,y} and {x,z} respectively.

                                     y <a0,b0,c0> A
and B P_y B x x V_y
                C P_y

able x B and C to P_x V_x so

                      P_i
P_x access(x) B and access(x) C

                <a1,b1,c1>
y A and B P_y

state a1 A y A to

P_y
access(y) of B A or C

                                 P_i

                                       Stack

DFS()

static

< <

<

•Time

(Seconds)

0

5

10

15

0 1 2 3 4

1 3 2 2+3 2+4 2+3+4 . . . . . . . . . . . . . . . .

• . . . . . . . . . . . . . . . . •

. . . . . . . . . . . . . . .

• . . . . . . . . . . . . . . •

. . . . . . . . . . • . . . . . . . . . • URP

Memory (Megabyte)

0 15

50

75

0 10

30 40

1 3 2 2+3 2+4 2+3+4 . . . . . . . . . . . . . . . . .

•

. . . . . . . . . . . . . . . . . •

. . . . . . . •_. . • . . .• . . . •

DTP

Acknowledgements

1. , 2. programming,’’ 3. 4. 5. 6. 1991. 7. 8. Software, 9. 10.^{20} 11. 12. 13.

14.

a b b a b Abstract partial

pression

Background provably

PROMELA PROMELA

model

PROMELA never claims. PROMELA

PROMELA

proctype proctype

PROMELA PROMELA

PROMELA

root

1. Initialization n true

S S false.

2. Iteration last S s s that true false

S s S.

3. Termination S

PROPERTY

S

             1

       2 8

                        9

             6

  3

       4 7

             5

      1(x1) 9(y1)

                  11(y2)

            10(x1)

2(x2) 5(y1)

3(y1) 6(x2) 7(y2) 12(x1)

      4(y2) 8(x2)

                                         1

                                   2

                              3

                                   4

                                         5

                                    1(x1)

                              2(x2)

                              3(y1)

                                    4(y2)

A. B.

eligibility flags.

1. Initialization eligibility true

true eligibility true true true node.

2. Iteration last S s s true S

s false false S true s

false S

s S.

3. Termination

S.

true

THEOREM

process1

statements x1, x2 x3

process2

                                         x3 in process1.

            process2

           1

      2

3

    1(x1)

     2(x2)

       3(x3)

                                 1

                            2

                      3

                            4

                                 8

                                 6

                                       5

                                            9

                                       7

                            1(x1)

                            2(x2)

                      4(y1)

                                  6(x1)

                                        8(y2)

                                         9(x2)

                                    5(x3)

                                                 10(x3)

                                  7(x2) 11(x1)

                               3(x3)

Lemma s S s have

s s.

0 search.

1._0 2. 0

S

0 0

0 n
     n+1_n

1._n 2. T Call T’_n T

s’ S s’ T’ T
                      T’
     n s’
                                      T’
         s’ s
s Theorem

1 2 3 4 PROMELA. 5 PROMELA.

UNIX®

5 +^5

N +

1000 + 20

Local

in PROMELA

PROMELA

             r N

            Send_q_N N */

         Local

                                     Local
                                        Read_a
Write_a

                                 N
I M

1. before

                        I clears
I.

2. M happens after M before

3. after all before

PROMELA

N

                                  x, y z

<a0,b0,c0>

are access(y) A, access(x) B access(x) C.

access(y) in

process A A x access(x) of process B and access(x) C all A

     access(x)
<a0,b0,c0>.

support.

v_i V_i and P_i

rithm.

1. Set V_i to {v_i} and P_i

2. V_i
                             V_i P_i.
3. P_i

                                        P_i

The support A, B C {y,z}, {x,y} and {x,z} respectively.

                                     y <a0,b0,c0> A
and B P_y B x x V_y
                C P_y

able x B and C to P_x V_x so

                      P_i
P_x access(x) B and access(x) C

                <a1,b1,c1>
y A and B P_y

state a1 A y A to

P_y
access(y) of B A or C

                                 P_i

                                       Stack

DFS()

static

< <

<

• Time

(Seconds)

0

5

10

15

0 1 2 3 4

1 3 2 2+3 2+4 2+3+4 . . . . . . . . . . . . . . . .

• . . . . . . . . . . . . . . . . •

. . . . . . . . . . . . . . .

• . . . . . . . . . . . . . . •

. . . . . . . . . . • . . . . . . . . . • URP

Memory (Megabyte)

0 15

50

75

0 10

30 40

1 3 2 2+3 2+4 2+3+4 . . . . . . . . . . . . . . . . .

•

. . . . . . . . . . . . . . . . . •

. . . . . . . •_. . • . . .• . . . •

DTP

Acknowledgements

1. , 2. programming,’’ 3. 4. 5. 6. 1991. 7. 8. Software, 9. 10.^{20} 11. 12. 13.

14.