Hands-On Session 3 (4/16)
AAADH28, Spring 2025

Hakjoo Oh
Due: 4/16 23:59

Problem 1 Z3& o]-&38j4 T2 78 & HE7](Automatic Program Verifier)& F*@s|HAl. H
g %7 (Bounded Model Checking)o|2l B2] 2= T2 73 A= 7|95 o]§ofo] gA] T2 7zf1]
(Concurrent Programming)olJA] 4F& HHXf](Mutual Ezclusion)7} %8Fs] o] Rojz]=x] of HE Z=
S o] o]t}

qE £°], ofef] ZE2IHS Gzl HAF.

Thread A Thread B

A0. Maybe go to Al. B0. Maybe go to B1.

Al. Ifl go to A1, else to A2. B1. If1 go to B1, else to B2.
A2. Setl+ 1, go to A3. B2. Set ]+ 1, go to B3.

AS8. Critical, go to A4. B3. Critical, go to B4.

Ay4. Setl <+ 0, go to AO. Bj. Set 1<+ 0, go to BO.
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o “Maybe go to s”: e 52 o] 58 5+ QIrH= EoJ}. &, o534 g @A) Fefe] m2e]
gloj = Fr}.

e “If v go to s1, else to sg”: &7 W (shared variable) v gO] trueo|H s &2 o]-&Fd}1,
falseo]H s 2 o] &3t} vi= GHF H-& B (boolean variable)o]T}.

o “Setv <+ b, goto s: 5 HF v IS b2 HAFSFI 4] s&2 o] =gtT].
e “Critical, go to s”: YA 79 (Critical section)S =gl e s&2 o] FgtCf.
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(0,0) = (0,1) — (1,1) = (1,2) = (2,2) — (3,2) — (3,3)
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—-—threadl--
0 maybe 1
1if 012

2 set 013
3 critical 4
4 set 000
—-—thread2--
0 maybe 1
1if 012

2 set 013
3 critical 4
4 set 000
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(0, 0, False)
(0, 1, False)
(1, 1, False)
(1, 2, False)
(2, 2, False)
(3, 2, True)
(3, 3, True)
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Thread A
A0. Maybe go to Al.

2513,

Al. If b go to A1, else to A2.

A2. Seta+ 1, go to A3.
A8. Critical, go to A4.
A4. Set a < 0, go to AO.
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Thread B
B0. Maybe go to B1.

B1. If a go to B1, else to B2.

B2. Set b <+ 1, go to B3.
B3. Critical, go to B4.
Bj4. Set b+ 0, go to BO.
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0 maybe 1
1if 112

2 set 013
3 critical 4
4 set 000
-—thread2--
0 maybe 1
1if 01 2

2 set 113
3 critical 4
4 set 100

HE71E obele} o] 078 Fopd 4 glojo} Frh:

(0, 0, False, False)
(1, 0, False, False)
(1, 1, False, False)
(2, 1, False, False)
(2, 2, False, False)
(3, 2, True, False)
(3, 3, True, True)
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Thread A Thread B

A0. Maybe go to Al. B0. Maybe go to B1.

Al. Seta<+ 1, go to A2. B1. Set b+ 1, go to B2.

A2. If b go to A2, else to AS. B2. If a go to B2, else to B3.
AS8. Critical, go to A4. B3. Critical, go to Bj.

A4. Set a + 0, go to AQ. Bj4. Set b <+ 0, go to BO.
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-—threadl--
0 maybe 1

1 set 012
2if 123

3 critical 4
4 set 000
-—thread2--
0 maybe 1

1 set 112
2if 023

3 critical 4
4 set 100
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Mutual exclusion is proved.
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Thread A Thread B
A0. Maybe go to Al. B0. Maybe go to B1.
Al. Seta <+ 1, go to A2. B1. Set b+ 1, go to B2.

A2. Ifl go to A3, else to Ab. B2. If | go to B5, else to BS.
AS8. If b go to A3, else to A4. B3. If a go to B3, else to Bj.

A4. Setl <+ 0, goto A2. Bj4. Setl <+ 1, go to B2.
Ab. Critical, go to A6. B5. Critical, go to B6.
A6. Set a + 0, go to AQ. B6. Set b <+ 0, go to BO.
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-—threadl--
0 maybe 1

1 set 012
2 if 2 5
3if 1 4
4 set 2 0 2
5 critical 6
6 set 00O
-—thread2--
0 maybe 1

1 set112
2 if 25 3
3if 0 3 4

4 set 212
5 critical 6
6 set 1 00
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(0, 0, False, False, False)
(0, 1, False, False, False)

(0, 2, False, True, False)
(1, 2, False, True, False)
(1, 3, False, True, False)
(1, 4, False, True, False)
(2, 4, True, True, False)
(5, 4, True, True, False)
(5, 2, True, True, True)

(5, 5, True, True, True)
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ety a]Z9] ojo]ct(G. L. Peterson, 1981).

Thread A

A0. Maybe go to Al.
Al. Seta <+ 1, go to A2.
A2. Setl <+ 0, goto A3.
AS.

. Critical, go to A6.
. Set a + 0, go to A0.

—-—threadl--

0 maybe 1

1 set 012

2 set 20 3
3if 145

4 if 25 3

5 critical 6
6 set 000

-—-thread2--
0 maybe 1

1 set112
2 set 213
3if 045

4 if 2 3 5

5 critical 6
6 set 1 00
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Mutual exclusion is proved.

Thread A

A0. Maybe go to Al.

Al. Ifl go to Al, else to A2.
A2. Setl+ 1, go to A3.

A8. Critical, go to A4.

Ay4. Setl <+ 0, go to A0.
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If b go to AJ, else to A5.
A4. Ifl go to A5, else to AS3.

ZFol| H RF.

Thread B

B0. Maybe go to B1.

B1. Set b+ 1, go to B2.

B2. Setl <+ 1, go to BS.

B3. If a go to B4, else to B5.
Bj. If 1 go to B3, else to BS.
B5. Critical, go to B6.

B6. Set b+ 0, go to BO.

Thread B

B0. Maybe go to B1.

B1. Ifl go to B1, else to B2.
B2. Setl <+ 1, go to BS.

B3. Crritical, go to B4.

Bj4. Setl <+ 0, go to BO.
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