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® PAT (Process Analysis Toolkit) :
http://www.comp.nus.edu.sg/~pat/
® PRISM (Probabilistic model checker) :

http://www.prismmodelchecker.org
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| FE=CsP (PAT)

B m/MERLFEKRIER (Testl)
B EFEDFE (Test2)

B FEZERDF (Test3)




R/MERERKHEE (P Testl)

EBBR VAT L TDEBBNRITSNDIERZIEET 4EMNTED
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AR =0.3

B (\DOMerr [THAFEREL?
® I/NEER =0.1
® IAfERE =03




FEFECSPIZ K SHRCH (f: Testl)

B FEERCSP: RIREEFIEE TSSO AKHCSP

var b=false;
Testl() = high -> High() [] low -> Low();

High() = pcase{[0.9] : OK() [©.1] : ERR()};
Low() = pcase{[0.7] : OK() [©.3] : ERR()};

OK() = ok -> Skip;
ERR() = err{b=true} -> Skip;

#define Err (b==true);
#assert Testl() |= <>Err with prob;

(ETILIREZBPATOEILIZHES)

LD DverrlZHEAR/IMEREZRERZRANL-HDOEHEHRER

/b=false




ETIREBPATICK SRR (BI: Testl)

W PAT: HERCSPERIETEOETILRE
@ Verification - test1.pcsp EE) var b=false;

Aecertione Test1() = high -> High() [] low -> Low();

Test10) |= <* Err with prob
High() = pcase{[0.9] : OK() [©.1] : ERR()};
C Low() = pcase{[0.7] : OK() [0.3] : ERR()};
OK() = ok -> Skip;
ERR() = err{b=true} -> Skip;

<

#define Err (b==true);
#assert Testl() |= <>Err with prob;

Selected Azzertion

Verify
Options
System Fairness Setting Mo Fairnesz - Shortest

Timed out after (seconds) =

Cutput

T The Assertion (Test1() |= <> Err with prob)
The Assertion (Test 1{) |= <> Emr with prob) is Valid with Probability [0.1, 0.3]; )( — . . . .
is Valid with Probability [0.1, 0.3];

Verfication Setting™
Method: Reachability Analysis; Graph-based Probabity Computation.
System abstraction: False

Maxdimum difference threshold : 1E-06
[ &/DHER, RKTER |

Verfication Statistics™
Visited States:d

Tatal Transitions:3

MDP herations:8

Time Used:0.0211723s

Estimated Memony Used:32605 352KB

Select an assertion to start with




TEEOR(PI: Test2)

B Prob(a) X Prob(b): 1 XN baBECY, EDRANU boMNES HFER

recover

B [\ DODerr [2IHABEER(L?
® m/IMEE = mAEE = 0.1X0.2=0.02




ETIVREBPATICK DRI R (Bl: Test2)

B Test2 DFEZRCSPEC R (PAT) EFREEFE R

var b=false;

Test2() = pcase{
[0.9] : ok -> Skip
[0.1] : ng -> NG()
¥

NG() = pcase{
[0.8] : recover -> Skip
[0.2] : err{b=true} -> Skip
¥

#define Err (b==true);
#assert Test2() |= <>Err with prob;

r
i¥) Verification - test2.pcsp

Azzertions
o 1 Testd() =<5 Err with prob

4| 1" |

Selected Azsertion
Verify View Buchi Autor [0'021 0'02]
Optiong

Svstem Fairness Setting Mo Fairmess
Timed out after (geconds) nle

Output

T “Verfication Result™
The Assertion [Test2() |= <= Em with prob) is Valid with Probabity [0.02, 0.02]; ‘

~Verfication Setting™""

Method: Reachability Analysis; Graph-based Probabity Computation.
System abstraction: False

Maxdmum difference threshold : 1E-D6

Verfication Statistics™
Visited States: 10

Total Transitions: 10

MDF terations:10

Time Used:0.0050451s

Estimated Memory Used:32620.52KB

Select an assertion to start with




FEEON (HI: Testd) |

B Prob(a)+Prob(b): 1 X kabM = HHESE

N=3DiGE

0.1X0.9 0.1 X0.92

L\ DD err ITHEAHRESR(L ?
® (N=3DIFA) m/MEER = FKRKER = 0.1+ 0.1x0.9+0.1x0.92=0.271
1-0.9"

o J/MEE = JRAWE = 01 x——-=1-09"




ETIVREBPATICKHRIFER (Bl: Testd)

B Test3MDHFEZRCSPED R (PAT) EHREEFE R

r
iv' Verification - test3.pcsp

var b=false;

Test3() Loop(3);
Loop(i) =
if (i>»9) {
pcase{
[0.9] : ok -> Loop(i-1)
[0.1] : err{b=true} -> Skip
}
}

else{
Skip
}s

#define Err (b==true);

fegertiohs

1 Testd) |= <¥ Err with prob

' m |

Selected Azszertion
Tezt3() |= <> Err with prob

— H“Md,([o.zn, 0.271]
N

Optionz

Swztem Fairness Setting Mo Fainess -
Timed out after (geconds) 0

Cutput

““Verfication Resuft™
The Assertion [Test3() |= <= Em with prob) is Valid with Probabily [0.271, 0.271];

—*Verfication Setting™"

Method: Reachability Analysis; Graph-based Probabity Computation.
System abstraction: False

Maxdmum difference threshold : 1E-06

“Verfication Statistics™
Visted States:14

Total Transitions: 15

MOP terations: 20

Time Used:D.0046026=

Estimated Memory Used:32630.336K8

Verification Completed

#assert Test3() |= <>Err with prob;




| FERFREcsP (PAT)

B FHIRFFREFESR (Testd)
B ERLEBREZEEL-LEITORTLDOIEIES (Net)
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_ TERFFMHCSP (fl: Test4)

B Wait[t]: t BAIBFESD
4

B TEAEELAIC err ITHEATESR(L?
® (T=3NHE) H/IMEE = FREER = 0.1+ 0.1%X09+0.1%x0.92=0.271

o BIHE = BARE




ETIREBPATICK SRR (Bl: Testd)

B Test4DIERMFEICSPER R (PAT) LRSS R

N
¥ Verification - test4.pris

var b=false;
Test4() = Loop();

Loop() = Wait[1];

pcase{
[0.9]
[0.1]
}s

DTest4() = Test4() deadline[3];

ok -> Loop
err{b=true} -> Skip

#define Err (b==true);
#assert DTest4() |= <>Err with prob;

Azzertions

@I DTest4() |= < Err with prob

4 1

Selected Azzertion

Verify Wiew Blch [0.271, 0.271]

Options

Syztem Fairnezs Setting Mo Fairness

Timed out after (seconds) 0

Output

“Verfication Result™

The Assertion {DTest4{) |= <= Er with prob) is Valid with F‘mbabie [0.271, 0.271]; ’

~Verfication Setting™ "

Method: Reachability Analysis; Graph-based Probabity Computation.
System abstraction: False

Maximum difference threshold : 1E-06

Mon-Zenoness Assumption Applied: False

T Verfication Statistice™
\isited States: 16

Total Transttions: 15

MDP herations: 20

MNumber of Clocks Used: 2

Time Used:0.0041355s

Estimated Memory Used:32655.528KE

Select an assertion to start with




BMEHEELDBITORTLOH '

W Net: (E{SHEEEEIERHSpd LS S HEE BB IE BB LSpdE D DERE D R T L

Rk IR E =1 B AL ]
Brik K B3R =0.01/[H]

v

ZZLNTULVNDEER
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BraX K B3R =0.001/[8]
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 FERFFRICSPIZ& HERR (Hl: Net) '

B NetDiEREFREICSPER R (PAT)

var b=false;

Net() = (Sender() || HSpd() || LSpd() || Receiver())

\ {inH, inL, outH, outL};
Eurméi@%ﬂ%A

Sender() = in -> ToNet(); ¥ =
ToNet() = inH -> Sender() [] inL -> Sender(); EIRRERISER

Receiver() = outH -> FromNet() [] outL -> FromNet();-[

FromNet() = out -> Receiver();

HFw() pcase{ [0.99] : outH -> HSpd()
[0.01] : err{b=true} -> Stop };

5pd() = S0 -> Watt[1]; HFW(); | s =1 paeem J

Brk KSR =0.01/[8]

1
LSpd() inL -> Wait[3]; LFw(); Ry T
LFw() = pcase{ [0.999] : outL -> LSpd() -« E{:ﬁﬁ&—iﬁ{iﬂ#lﬁ
[0.001] : err{b=true} -> Stop }; EK%%E&EE¥=O-001/@

DNet() = Net() deadline[10];
#define Err (b==true);
| #assert DNet() |= <>Err with prob;




PATIZKRHIREEMER (Hl: Net)

B PATIZ K ANetDREEHER

=
iv Verification - Net.prts
Azzertions

var b='False; i 1 DNetl) = <> Ere with prob

Net() = (Sender() || HSpd() || LSpd() || Receiver())
\ {inH, inL, outH, outL};

Sender() in -> ToNet();
ToNet() = inH -> Sender() [] inL -> Sender(); 2

Selected Assertion

Receiver() = outH -> FromNet() [] outL -> FromNet(); [0.01297, 0,09833]

FromNet() = out -> Receiver(); . Verify
ptiokis

Syztem Fairness Setting o Fairness -l Shortest Wit

HSpd() = inH -> Wait[1]; HFw();
HFw() pcase{ [0.99] : outH -> HSpd()
[0.01] : err{b=true} -> Stop }; Output

T Verification Resut™ -
The Assertion (DNet) l= <> Er with prob) is Valid with F‘robabil'( [0.01297, 0.09833]; ’ P
LSpd() inL -> Wait[3]; LFw();

=Verffication _S_eﬁing‘“‘f’“"“ . .
LFw() = pcase{ [0.999] : outL -> LSpd() ethos: Reachebiy fnayi: Grapbased Probabty Computaton

[0.001] : err{b=true} -> Stop }; Maximum difference threshold - 1E-06
Maon-Zenoness Assumption Applied: False

Timed out after (zeconds) 1= &pply Zeno

DNet () Net() deadline[10]; m?;ﬂ:;m?taﬂmcsw

#define Err (b==true); I pmnstions: 10674

#assert DNet() |= <>Err with prob; lumber of Clocks Used: 3

Estimated Memory Used: 35255 134KB

Select an assertion to start with




B E57)LIEEES PRISM

17



ETIIRERPRISMIZ LS REEHI (Test001)

B 1[0H-Y0.01DERETEINT HEE (#YRL[EIZ® EFE=100[0])
/




 PRISMIZ & & RE 1 '

B PRISMIZ & ATest001M iC 1k 451

dtmc

module test091
..2] init o;
..100] init o;

& i<100 -> 0.99 : (s'=0) & (i'= i+1) + 90.01 : (s'=1);
& i=100 -> (s'=2);

-> (s'=1);

-> (s'=2);

QO nun n n n
[ I VI | ([
HFNPFPOO

-

B REEXT#EYRLEIEL i Y x B LI TIKRE s=1 [ZEIZE T HHERIL 2 1D 2 b5l

const int x;

P=? [ F s=1 & i <= x ]




 PRISMIZ & S4REEHI

B PRISMIZKSTest001 DAREEHI (1[E1&HT=Y D KELFESE 0.01 &£ 0.02 DIFH)
{ PRISM 3.3.1 E‘E‘g

File Edit Model Properties Simulator Log Options
R EIR I FEE
Properties list: CAUserstizobethome\workspaceiprismicep2011-11\test001. potl

~Properties : - Experiments

=] P=2[F s=1&i<=x] : IE'

Property Defined Constants Progress Method
§§ P=%[F s=1&i==x] [x=0:1:100 1014101 £100%) Verification
P=?[F g=1&i==x] |¥=0:1:100 1014101 (100%) Verification

Graph 1

(]

: 0.8
|'Currs.tants 0.7

Mame | Type | Value i E

l IREEs=1~DEEFER !Zj

0.3

0.2

“Labek 0.1
Mame | Definition |

0.0

30 40 50 60 70 80 90

w #&L) R L [E1%7[0..100]

Running experiment... done.
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B FFEEHEREZREL-EITORT LDIHERRMCSPICESHELBRHIE ., ERFEET IV
REFICKORILHIZREMLIZ

B HURESYOREERORBYLGEICFIATES

PAT PRISM

F r
) Verification - testl.pcsp A" PRISM 3.3.1
Azsertions File Edit Model Properties Simulator Log Options

Te=t1() |= <> Err with prob F":‘W,T‘,E"ﬁ”a

|Propert|es list: C:\L i 2011-11'test001.pctl
[

Experiments

1
Properties. X

|| P=7[F s=18ix=x]

: || Property Defined Constants Progress Method
||P=7[F s=18i==x] |x=0:1:100 1011101 (100%) Verification
I

; |P=?[Fs=1&i<=x] %=0:1:100 1014101 (100%) Verification

l

Selected Aszertion #" Graph 1

0.8

Verify hi A it Sim e | 0.8

Options Comstants———————————— 0.7

System Fairness Setting Mo Fairmess Shartest . Mame imTIEe Value | ° 06

Timed out after (zeconds) [i=

Output

Verfication Result™
The Assertion (Test1() I= <= BEm with prob) is Valid with Probability [0.1, 0.3];

Prohability

~Verfication Setting™"""
Method: Reachabilty Analysis; Graph-based Probabity Computation. Labels

System abstraction: False Mame Definition :

Maximum difference threshold : 1E-06

~Verfication Statistics™
\isited States:8

Total Transitions:9

MDP herations:8

Time Used:0.0211723s |Running experiment... done.
Estimated Memory Used:32605.352KE

Select an assertion to start with
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