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Abstract: This paper proposes an event temporal logic (ETL) because there has been no suitable temporal logic that can directly
describe the properties of event graph (EG) models. ETL takes events as its atomic propositions and has the abilities to describe the event
canceling edge, the passing parameter values between events, time constraints and the priorities of coinstantaneous events, which can
facilitate the description of properties for EGs. A model checking method for EG and ETL on the basis of theory of automata is also
proposed in this paper to check whether properties hold for models, according to the accepted language is an empty set or not. The
experimental results show ETL is powerful enough to describe EG models, and the model checking method for EG and ETL is effective.
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TURY 56 77 v H A 06 70 3 B O S AU B B N, S R R AT LA G O AR AN T T (1) AR
R E T ORE, H AT & A0 B BGE T ORI A T A AEE S (W C,C++,Java) Bl B HL S 1 R G AT
(discrete event system specification, & #% DEVS) S HL I, 17 A 2 A4S 56 J v 1) in AASE B0 368 35 2 ) 18] F 3L Petri Y
DA R 0 R A R 8 2 2R S0 1 v 0 e P2 8 5 S R 01 0 OB 2R A0 S A, 56 D77 V88 Ok 52 2, T ST Al e X
PPV 5 [0 U S A B A3 A% B S5 M R B AR EU () il T A B S S B S T B ARIE SR —
TR B 25 1 T SR, N 25 2 A 20 S AR X A R AE b N R T LS S AN SO R I SE Y,
E EARVE 5 R 238 4 0 22 IRVAF A6 — AN o LA TEL R 10 3 99 O I Bt R PSS 2R A 56 7 v 0k 85 W £ 2
BT HEAT T XA S0 UE 00 200 8 i 6 5 P RS TR Ay 46 1 L PR ASE TR 8 R v 5 SR 1% L BT TR R AR ] I 38
TR TR IR B T 1SR VA9 O AR R 2 H A R T R, 0 3 5 5 o DS T 1) 25 A IR 1) & 1%
AT, BT 2 — 5 (R AL BE Al A8 T 6 T B A 4R A5 ARG 56 5 1 AN A ol B T L 75 ) HE A AR 2 A
8 7 1k T TR IR 8 A 0 VAR G ) TR S RFA e Y B 7 0, DR T R EE T AR SR E ek N B R
RURUE U 5 A

A P R Bl T R 07 SR 1 A S 0 LA Y N A S A A R T
WS AR TR 58 B S BT PAA T A S 18 48, DT 5038 0 3 AR GR IRDIR S B ARV 22 5 THI 2 8 S A 7 BT L 2%
VT L SCHR[41UE W, 0 0F B LA 55 B RAL—FE (K2 A B8 0, B 5 X0 BT AT B B T SEHLSE LI R GG AT A AH,
H A5 S AR R A 56 T EL BT AP T R 18 5 AR A S TR A a8 1 A I A2 8, T LTL(linear temporal
logic),CTL(computation tree logic),PSL(property specification language) LA &2 'C AT & Fh A8 T AN GEWS B H TR
I B 0 TR 2 A AR R T S R (0 A A kA AR A A 56 1 D i R A S SRS 1
KA AERES 5 A2 AT B 45100, 5 — Pl 4 HOBT 0 3 T R (4 I8 252 48 75 75 Jahanian 1 Mok /0 AT
IS I AR PO S AF 5 | ON B8 8 P 2538 A v Bt T 2 8 4 RTL(real-time logic));Yang %5 A ¥ it 17—l a5 s i
Fi1}1Z 4 SREL(synchronous real-time event logic)™ 4% {H 2, 1 6 5 T 524 1) A 2453 58 #4022 Al ) 5 Bk (10 Aok 22 155
TR, 1, SREL 2 %4 3 T ModeChart /145 BYEAT PR JFTRE IR 1) 31X 28 ) vE R R R B AT — 2 I PE AR T
I P 380 o = A J A8 AR PR A o AT Sk I 238 8 TLA (temporal logic of action)!®’ & i Lamport T- 20 T4 90 4FA4L
I R N A2 A S AT A AR 45 G (0 M I 2 H RS 50 v AN OB AT ST 5 18] TLA A5
TR FE AT 2 B A (action), & KR AR & 1 U 2 D 3 44, 55 40 B8 FH4E R A8 RGUIRSTEA R 2
R TLA BRI J7VE I ) T 82 H , 2 55 T =4 B i RS S S AL T ml g

PN O 2SI T 56T 0 B 00 07 BRSBTS 500 7 VRO B 3% vk o I O A o A 4 0 B
TR LTL 3550 5 4 Pl A58 280 Rl A 19 Mk b AT R0 2 25 b S B, g ELAS B0 BRIt O 7k s i 0
SR N DR UL A7 A SR PSS AR 36 5 3k g ke T o A VRl A S 1 0 OB R BEAT TR AL B0 UE 4 v BT £ 32
HEWYE AR SO R T — R 41 A2 # (event temporal logic, fijBR ETL) ] 5. B W Hb 338 2548 2 18] /) I
Ji BEEICR ARG, B T ) FEA N ETL (FR BG40 5 V5.

ASCER 1 W SR F A R s S I AR ) A AN TE R AT s ORI 4 A S A L B A
A S I R) 29 W DA K ) I <A A0 2 G 1 I 25 I8 3R AR 7R 5 1520 2 T TR S I A8 88 ETL IM38% 15 LR ETL
) . mT RS 3 A 42T B S HLEER (1 1 ) S0 SR ETL AR B AG 30 7 VA HE 4R, IR ETL 2 U
i Biichi H AL 4 725G 52 Ui ] BTL Q] 45 o =41 R R (1 4 5T, I 30 Jek SI 46 465 HiF: T 1) =44 &
ETL (WA R 46 7 2 1R A0 Rk e s 0] 4 SCEAT L .

1 HHHSEE

TLA VLS A SEAS (5 805, 5 A B o (0 AR AR AS i AR [R] (9. 55 38 Petri WA ] 5 S HLAG G5
THEAR LG, E AT T 51 2R GOIR A 22 A 9 30 45/ PR RN R GG AT 0 . A%, W AT & B B AR it
DSOS AR AR, I T TLA RERSAE—Fhil 5 b Al I A BERAT O 5 U (E 39 n T TLA S A B MK
7% JEE DR G A ST R < 1 DL A by R A BE B IC KRy 5, 4E LTL HOJERL |, 225 TLA BT g 6 B R )5t
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AT A ) BALL 8 LT FAF A8 HR ETL A8 A3 07 5 A8 F 7 5o 51 S P 70 7 S0 A 28 ) ek T &) 1o 7 B8
IHE M. R,

EX 1(BH(event)). FifF2 RGE T —FA RLEFLLE 930 1E, & BLAT IR 28 3 AN RE s I B ) s bk A=, T
LU RGN —IREST 3 ) — A IRE.

TE X 204K A (state)). RAZXT R GEAE RE—AN B ) BE P (03 348, 75— 5 1R B 1) D) 5gh P £R FE AN AR

FRGEI— RS TR RIR SR 2 1) — AN RATL, 1T 4R )2 F SR Fi e RS AR 52 il e AR AR A 1 B 3R 7ok
BARBAEFREFINHIRE IR A — X L RS T FUFR R — A F 4, LB B 4 477 21 e 28 1) # iR 25 1A
HEBAFR 584 1],[Q=0]1—>[Q=115E XA — > Bk FH A (arrival), o b & — MRS ARSI — MR AE:[Q=1]72
—ANRGERE,ERREL R Q IMMER 1.

TE X 3(AK 75 i #(state function)). HRABREUR A B RAZR R &I — K FRiA K

TE X 4R 7518 1R (state predicate)). R AL E 0 A R TR 25 BR L

SR A HARE R —ANFA,H P E Z2FF event;f 2 R4S B3R R FEA R AR A 4R IR
AR e XNREACREE RERES B HHO R, FHRIRESTRREN—NREE B T —MRE M
SRAERICE LR O T R R, AT L HENRAERGRRAGERETIE EFEA S ERETBNE
PR R SCRR R A (static event), 7R A {E}p—s BUH A BCRAS L& (ELAMH R, SERTIE RGNS L R R EZL
HI A FR 9 B F A4 (dynamic event), 378 A(E N T 7 82 WL, X R FH 4 L E R RN E.

2 A (RO A% AR A I B A 0TS B ENABLE SREER.

E X 5" ENABLED E =13c,.....C, : E(C, /V],...,C, /V,),S[[ENABLED E]] =3t € S : S[[E]]t, H: H,S[[E]]t=E(VV:
S[IVIIWV L IVIIV) R R fEFHAE E FIVER FORE s I F—IRE £ t

B 5 H R 25 DI HEA R G, — AN R & B0, 2 BACUBA S Q0 H. S=1.Fi - v A5 s Fi - & AR R
A — 5 I o I S 3R DR T X 28 = A P 0% 4% o 3 3 T B s SR S A8, — A 8 R A I, HA S —
TE 1 AR 25 i[RIk 21 = Bl ts=servicetime.
1.1 BHEPRERELGUHERTRAE

04 F T S 5O IR AT R 300 3 s AR TR [ AR ) S5 481481 A 7K 2% R 8 1 SRR SR Bl 1 )2 )
S BT 0 AN AR, H A7 M Ak B8 IR 4% 75 SR A TAE S AR S T — AN HEBN R 4824 2 AE — A T ARl (IR 5%
SEIR R KGN BN AN AR 57 IR 452 2 AR T AT A S 1 AR 55 A e B 2 S AR B % R 4
B1 S T 0 2 5 R R % B R A B T AR bR 5% 5 B ok VA 30 b i 2k XK e ok T 8 Sk R
AR PR A AR —— 3R IA H ok, R bk T 38 i 22 Hh 5| AR AR & ETL SR LR RIE 7 ik:

(1) KA S,Q F— AN A AN K AN A2 it Record Sk 275, 91 1, [Record=0,1], % 7% Q=0,5=1. 5 — it
(B T AN 0 AMRIRILSRNQ FRE I Q BLrS F NE R S Bh.Record 175 W1k Sk Record=[Q:Nat,
S:40,1}], 3875 T AN [F)2% sk f) EUARL S 1R e 14 75 W R oy 2R 2R AR AR e 75 1. 75 WY o 8y 358 T LI T P 1D B B AT X
FEALSE P I — A TC# U RGBSR K I X R 1R R I K ik D IR 2 RSB R TN

(2) AN [FIBE B ity S 451 48658 7 v A o, — A T B A PR 2R DU AR S th 2 AN IR 45 DA R A I i R G (ln T 1
Pt ) ML A (R AR A I T i B ) DA 1 e B AR 55 D3 BT () — A SE A B — AN TR AR A = 2k B g B AT B
it BRI AE LB B A B AN g T IR 55 BRI 3 AN S 4 ) s AE A PR AR 3 b 512 451
A2 3 i 2 B )30 0K S T AR R A R se Bl I EG) ok i S Arrival (0),Arrival(1),Arrival(2) 43 5
FOR T TARAEE 3 B BEp 0 B1E S0 <i<sn—1,n FRoRSZHIAL 1A 50). A 5260 b (PR AR i S8R
PEAE ) 27~ 7 YRR AS AR TR), DR 0 S5 A A S 451 v 5 0 IR 45 B3 B R AR ] F) 358 3 3 AT 45 48 B

%1 41 ,Queue(1)=Queue WITH Para,<«Para,,Para;<Para, /&% §T BE [ B (1) 52 9 4k, 2 & WITH Para,«
Para,,Para;<Para, %7~ ¥ Queue 'S4 Para, /) Paray,Paras #t /i Para,. W 5 SEH{k rp K 44 FrAN R,
b AR AN T L0, A 2 WITH B 43
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(i<n-1)
b)

Fig.1 Event graph model of transfer line

K1 RKE R G F R R

(3) MBS R 2 T LA R B O ¥, BRI ETL o F OB 42k 3878 ETL SR 1 R A IRELH(DE &
mEAEE T ORI TR B SS DB R G AR EARUE S T AN B A B A IR S5, W LAROR
[#()Arrivallq..—O[#(i)Serverly  H8 A MR HE F A MU, A /K 26 58 K AN BEFT BB T A e & S n Tix —
O U RS LU A R #(K)Arrival (i))—0#(k)Server(i).

1.2 EHEPEHLRRTAE

S B O ok Ab B A b TR B R ok A 41 2 E R O 1) . BOR B B AR I SN I &
A GBI R ERALRE ) A E Y 5R T AT B By e RS R RIS R, I A T8 T ETL RIS X AEEE
SE T KW RGE,ASCE LT WA TV ARBATIXFE— A BRSS RN R GE, 0% 734 VIP 23 BURIEE VIP 23 Bl
B2 A VIP 23 L BE 5 AR AR FH A S R b DR T —AHE VIP 2 IR S5 47, T84 4 B0 1% R 55
PE 4 VIP 23 D3RR 55 SR0F T AR SR & 108 0 F A I OIS B AE 72 ETL th ol LR IR o Voo, BEAE “ oy
U o BATTA ArrivalVip 78 VIP B 5 1) 513k FH0F, Server 387330 T8 B & 19 W 45 F4F, 384 VIP {9 210K S 1K
WOHAE VIP $IR S5 F4F, 7T 7R A o(ArrivalVipVServer).

13 BHETRHNETRNRTHE

LR B b AT R A 2 T 1) R DG 2R T S N ) S 38, A7 PR DU AN 75 I 1) 76 3% o A1 11 1) o 2 20 18 4
FOR T HAF R LI IN TR 20T LTL WGVl R TR (R I 8] 29 SR 5C 2R Oh 77 AR 8 1k S 1 52 1R I 1) 249 R, A S
7E ETL 3| N T I R R 77 .

EX 6(BTEIZY3R). T &AM )AL 3t 46, IS TR 49 R A1 B 65 78 SR p=[t, 6] (L)L )Ll A Az, HoH,
titye 51801, —>0p0 0 Ex TR FHE By AT, FH0E B 4515 t NI I 267 P 2 2.

Fe 2 0] R BE DG F A BLR LA R IE 3 UE EE LB, Roan gt

(1) M E, KAEJG,E BAE t AN FAL I [A] W?‘iﬂi:ﬂ—)o[o,t]Ez;

(2) 4 Ey KRG By b ZRAE t A HUAL I TR S22 B >0 B

(3) HESEPIRIE E (9 A 0 1) 0 B 45 0 2 € AN ) 83 :E—> 00,9 —E;

(4) FELEPIRFAE E 1R AR IN TR AL BE 45 T ¢ AN B N 18):E—(00,0—E)A(OpgE).

AT LA 1 BT 7 BIHEBN 2R 8k 461,32 882 Uk Arrival S [R] IS IR (] B A ta AN B TA) B4 F ETL AT 3R 7R h

Arrival — (g, ,—Arrival) A (g, ., Arrival).

StartService S -7 ts ANH 7] 5047 5 U8 & EndService F14,7E ETL F13K 0

StartService — (g, ,—EndService) A (g, , ,EndService).

Ok 2 1) (R HU 5% 3 AN T BT T I 6 A 3 06,6, VE 2 SRS €, 4, 300 £, 57 20 B, DA 1t B
HF A B M2 R
14 BHEBREEREROTTHE

A SR X A 3 B G S G 1K) T VR AR O TR) IS 2 A PR AT I, I I, 2 4k B PR AN 2 W] g 2 5 LR )
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HE RN IE#TE ETL 5 T > (precedence) & 7 F 4 Z AN AL S K R O (BIAEY) > E > By KR WHRTE t 1
Z E, Il E, SHF RIS M B4 E 56T E, $0UAT.

M1 v 7E HE BN R Ge A R v ML 28 2 1) B0 2 A W 04 4 WL 28 A Bt b, 7 2 2 W kAT 415 (Repair), 415
AT B S6 Gk van T A AR 0T 2 0 DRI 24 A4S DL S50 5 AR S A [R) i) AR I 3R 48 B A 6 AL S B8 4 15 2
P R YE AR ETL ] LLZR 7R 4 O (Repair AE)—RepairsE, 2L i1 E B v g oAb 354

2 ETL BIBZERIBX

ETL & A5 A0, @K HEE A )2 4 T AR 48, ETL B4 5 W& 1.
Table 1 Symbols in ETL
%1 ETL TR

g4 (]

1 E,E,Es,...,En
REER XY.2,...
K& fg

K& P,Q,R

M&EHET 0,0,0,->,U,R V,>
EWRET - AV

et v, 3

HAAS == O LLG) L) e ¢

2.1 ETLHEYEZEIENX

EX 7. 48— AR TS APETL 2 X His ik

(1) Wi peAPIE4 p f&—4~ ETL A3{;

@) R fA g & ETL A3, 84 —f.fag,fvg,of,0f, Of fug,fRg,f-g,fVg # 2 ETL 243K,

EX 8. HYhE X ETL AXERH

::=e|truelfalsel— @V o[ Opu 20, PIO P21V 22| 0 R o 012> ] 01— o 1 U s,

Hh,

o E: 511

o true,false: 4 &, RN H. i;

o O:finally 57 4 K217 o, [LUIR IR IN T 29,00 o E R A E AT t A BLALIN T) 4 R A2 A5 1L ul A [0, +0],
i 7 N TR 7 S 5

o mialways H 1, BB S o LR ¢ B U o7

e O: N —INZI& ¥ (next);

o U H 35 (until);

o 25 5T (lead to), E T L IE A B T —,v K E X o= 0=(— v 0);

o RUBTIUA T (release), 2 until 57 B2 0 MH L T, 01 R or=—(— 01 U— )

o V:HUH 5 (cancel);

o >S4 T (precedence).

BB E VY until 87 2R LLEA R 2 until FF LB EI, 00 LT, ¢ — B2 B TN & 115
T AH B, o1 JEAL IS, o 0 58 AN AL (T B 2 7). B 357 1T BUIE S until 575K 8 oy V oo=(— o1 U— o)A gy AR
o1 B @y 491 1, 76 B IR 55 D HE A R G oy, SRS B WL A AR AT 45 I R A i (Failure), I 4 e 4 BUTY CL 4 1 %
HI5E 1 S 45H IR 95 244 (EndService), % 75 4 EndServiceVFailure.
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oy
il

PINTP2 PP PINP2 P2
we. O—O—O—C0O

TOIND2 TPOIND2 PP PINP2
oo O—O—0O—=0O

O=

Fig.2 until operator and cancel operator

B2 until & FREEE T

> T LU OB 7ok e LPLE > Ey=—((—E))UEY).

R LI T T TS T U R T O BAT MR g0, VRIS ST
FIPLSE 5 T A v, —, 00 2 R B A1k

EX 9(B&IR(trace)). — 4k BAR AL H— A FAFF TN LL I TCA1(E LBy, .. En), 1T N p ANEL S AT ] A (¥ 25 42
PR 25 B A% RN N e B8 1 K R P 5 (FAI B B (B R 4.

EX 10ETL AXEIBEN). X T FEE 22 BN EHFHEo=s.5,.... 0P, p=popri—po—.. 4
ETL 20 3 fif e fn U4

e pEp iff pex,, for peAP;

o pE—f iff pHf,

o pEfag iff pFf and pEg;

o pEfvg iff pEf or pEg;

o pEOFiff piff;

o pEfug iff there is an =0, such that p'Eg and plEf for all 0<j<i;

o pEfRQ iff pE—(—fu—Q);

o pEOT iff pEtrueUf;

o pEOf iff pE—0—f;

o pEf>g iff pE—(—fug);

o pEfVQ iff pE(—fu—g)Af.

EH 1. B ETL AxUHA AN LTL 235 25 R

IE A FEEASRAS HAT DLl — X AR R R is=(le, Te), 2L H I AU A, Te I 2 1B A, H 1N T =2 R,
BEASFAF AT AT DL —XPIRES R L 7R o=, To), H L s A HIIRIRTS, Ts & RS H R T ETL RS H
P, DT WA RS 15 7T B S5 T &R To B e=(15,To) B 1 =T Rk, 84 ETL A30#HT LTL A 5258, O
2.2 ETLMEMERE M FRAHIR

AT LASEBISRULHA ETL MRS S5 I8 T % LTL M R385 75 (8, 415 i) A BB AR RS AT T &
IR, T HER IR, 4 IR e 3R

Wl 3 FioR,— BAF SR LG B A B ) G HT LR N A% U LTL S AT AR R A
o(red—O(redu(yellowa(yellowugreen))!'*) i | ETL & 3 W AT %R

o(turnred—O(turnyellow—Oturngreen)).

Bl 4(a) e LA 70 B H T 0 0 00O S PR R A 2B 0 e SR B R 1R A S 1R 4 RA R A N B
(I 2% 8% 5L T LTL 7] LA ZME B A odin country—0stamp), H:m.in country 27 O 4b T2 33k (1) [H
ZK,stamp R IR T BAE AL 2IX 4 LTL 5 H A ™ 8, AT — 58 43 8 A0 0,28 R AT N ARV O 38 254, 3 4 n
4(b) T BB 2 3R LTL 2 2R 7R IR P 0 AR AT ] [ R A A B — A B 3 B 3 kA A AT 19 [ 2%, 1R
PR Bio(in: country—>Ostamp) st T8 IR D4 3 A6 I 1) 2 46 0C 28 0 72 A R IR DSt A8 T SEE0  h 5k a id
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ANBEAR A N 205 B T A WSR2 T ETL v] LA B3R 7R b3l O I AN A7 AR B L
o(check—0get visa).

Fig.3 Event graph model of traffic light
K3 AGHAE ST RS A R

TESEA FEBEAN
(a) th LR (QEIRFIIEEV Wi

Fig.4 Event graph model of enter a foreign country

P4 R ) 2 P A 2

M IR A7 0] CAE S LTL AR LG ETL 6% Ji4F BB AT LT B SE R i . B ) 16, 40 e vy
L 3 BE 8 9 B B X

EIE 2. ETL B AT LTL (W3RIERE N AF 2L T @ 2 1.

PRAR — Bl i 2538 48 ] B AR LA AR 3 Ay

(1) B AZ P I 25 32 8 S5 B 70 1 2 (1 T AT 2 15 B 5

(2) RISRE Sy AZA0 B A IB 1R A1 20 1R B ) R0 A5 50 UE (19 1 AT L&Y

(3) G SEIM:: LA I 2 A S M R85 R S 30 R 2 15 5 TS

AT (1 52490 7 LA L ETL 7055 AR BB AT v A i B S s el B 2 DL AR Se il o] U
HLETL BAASS T LTL MR A8 7,10 HAE A SO P T IE I A1 50,38 Re v B 08 S B g #8 1 AT 41,44~ ETL
AR 5 HX ) LTL 22, PRl A 3 #5050 ETL A0y LTL A0 aestBlLl ETL 15
SO PE R T R BRS 56 25 b BT IR 0 3T A P IR AR B T AT I SR £ 1) B A HRAE S ETL & T 1.

3 EEEMHEM ETL MERNLK 7%

3.1 HEEHEFETLAEERIS /7AELR
L2 B4 SEOL T AE FRAT B RS 56 PR 855 DiVinE(distributed and parallel verification environment) I X} 3
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S ] B 477 BRI BEAT T 3B TIE £ 77 30O AR 7 VA B4R S T LT SR O 350 T A0 1
AN R AT PT80S A 1 R AR A 47 T AL 0T A SO T — /N Tl 1)
FATEIFI ETL B4R BUARS 40 B 55, i B B2 475 LA DiVinE 1F 4y ZE Al IEF 6.

DiVinE J&—FidET LTL AR I FR 52,2 L S LB o S fi, 3 A SR 0 T4 OB M L &%
LTL 24 3 o, B K B M= o 75 B I 1 646 B8 M 64k Biichi 1 3IHL Ay, 43 L(AW=L(M), I FL1 LTL 24 5%
o3 ¥ Bichi [1IHL AL, ARG HIKE Ay 15 AL JITRBL A®A_, 813 LAW®A_ )=L(AWNL(A_ ). 1% Ff M 04 HLAX
M L(AV®A_)=0. I JE T (1 S ML RS TR R 06 7 v e R 0k (1 B Aw@A B I35 35 f 05 )
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Fig.5 Event graph and ETL oriented model checking framework
Bl S T ) SRR ETL S0 1F B 45 4 1)

3.2 BiERE

AR DR 2 ETL A X ol &5 2 B X4k Bichi AZIHL A, & 1 e R & 2 1 45 ETL A
Fg AN 1 LTL A 5088 5 1 LTL 2 303 Biichi A S WL #7513 5 ETL A0l A,

TE X 11. Biichi A#IHLZE A 5 TC4LU™:BAX(S,2,4,Q0,F), Hor11:S 247 B IPR A SR A S AT BRIV 7 BEAE 4,5
br b T RS A G S SR B P I SR A R Al RO A& R AR TR ASSK XS B — N T EHRIRINIT B %
75Q0cS RAIIRE A FSS BT HZIREES.

Biichi EFIHLIN— AT BR AL 20w XA 0<<i<n 17A4E aje 24145 (si,a1,511) € ARDIR AT 41 p=50515,. . .5n.
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Biichi &)L — AT RERARIE XS BT 0<<i 474 &, i 15 (s1,a0,811) e ARPIRE 7 51 p=s¢815.... FRFR I L) — A
e BT w=ag@an. .. % Biichi [ ALK B TTHEZ 1,1 FHLALH A7 4 — A G PR BE 5 p=50815a-... 186 So€ Qou(S1a,
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TU,R,0 X 3 PN RS 1 LA BAT IR BRAE R A v, =, I HABIN S 3 AR 85 1 2 (B) ) 8 R el ARAT S L B fAf:
e Og=Trueug;
e ogp=FalseR g=—0—¢;
* pIRO=—(=p1V—0);
e True=pv—p;
e False=—True;
* PAP==(= PV =),
* PV Q== IA=P);
* ~(@VP)=(—@)R(—);
* (PR @)=(=p)I(=p2);
¢ —hg=0—g@
* P> =PV P
* P P=((—P)VPIA(—=P)V )
* ~(PAP)=(= @)V (=),
* —(P1vP)=(=P)A (=)
ARV FEAL 2 S S 2 Jo) ST e 2 A, 2 L8 A W B, A N 5K S B A i L% X 4 M U ETL 22
A LR 7R A g=o(Failure—ORepair), & /R AT I, Failure F4FR AR, RGN F— N F & Repair.i%
ETL 2 R oI 15 &2 & 2 - g=—o(Failure—ORepair).
W EE . AL —p=—n(Failure—>ORepair) 1] LLH 5 K
—o(Failure—~ORepair)=—o(—FailurevORepair)
=—(FalseR(—FailurevORepair))
=(—False)u—(—FailurevORepair)
=TrueU(FailureA—ORepair)
=Trueu(FailureAnO—Repair).
M4 Giannakopoulou 45 A$2H ) LTL AXFE#H 4 Biichi H SHHLIA 0 EM T LR 3 ETL AR
—o(Failure—~ORepair)f¥] Biichi H LW 6 7.

Fig.6 Biichi automaton for —o(Failure—>ORepair)
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7 P AR S S B A T GV 1 o BB T 1) SR [ R ETL (R4S TG 6 T7 1k R 1 B0 11 T [ AR T T 0 2 bl A
SCHTHE L BTL 2 3R IR PR B AR ST SE 56 3855 0 XA 2.53GHz KDY 1% Xeon ZbPE 2% E5540,8GB RAM, N 1%
2.6.18 [fJ Linux #1E R 45,

(R>=DEPRATE[0]

&& CLK<480) (TOTAL<=R)
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0.0.RND.0 (CHOICE>10 R,TOTAL
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(R<DEPRATE[0]]| _
CLK>480)

LDEST[LIDI,0,
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(LID<NUMLIFTS)

{LID=LID+1}

Fig.7 Event graph model of Ski base system
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K 2:202.197.20.79 — [defaultsfip] — F-Secure SSH Client DEx Kd 2:202.197.20. 79 — [defaultsftpl — F-Secure SSH Client
fle Edit Wiew Window Help File Edit View Window Help
B ak L] 4| (7= % &N H &k & M T EE S SN
] Quick Connect (1 Profies [] Quick Connect 1 Profiles
~

[rootByanshil divine-2.5]# ./_build/tools/divine metrics \-\-report ex *

amples/skiers.1l.dve
exploring... done

[root@yanshil divine-2.5]# ./_build/tools/divine metries |-)-report ex
amples/skiers.dve
exploring... done

1119560 states

3864896 transitions
0 accepting
0 deadlocks

157463 states
1536696 transitions
78731 accepting
8750 deadlocks

Version: 2.5 Version: 2.5

Build-Date: 2011-09-26, 03:27 UTC Build-Date: 2011-09-26, 03:27 UTC

Architecture: Intel(R) Xson(Rl CPU E5540 B 2.53GHz Architecture: Intel(R} Xeon(R] CPU ES540 @ 2.53GHz
Pointer-Uidth: 64 Pointer-Width: 64

Debug: disabled Debug: disabled

NPI-Version: 2.2 (unknown implementation) MPI-Version: 2.2 (unknown implementation)

(a) (b)

Kl 2:202.197.20. 79 — [defaultsftp] — F-Secure SSH Client [E)[5)[5</ Bl 5 2:202. 197.20. 79 — [defaultsftp] — F-Secure SSH Client
Ele Edit WView Window Help Fle Edit Wew wWindow Help
H sk 22 #h| 2 Ee S @R d sl o2 (Tl = | ] & w2
[ Quick Connect 1 Profies 1 Quick Connect ] Profiles
[rootByanshil divine-2.5]1# ./ _build/tools/divine metrics \-\-reportc ex & [root@yanshil divine-z.5]# ./_build/tools/divine metrics \-\-report ex ©
emples/skiers.1.propl.dve amples/skiers.1.prop?.dve
exploring... done exploring. .. dong
252213 states 279545 states
1124424 transitions 1246694 transitions
0 accepting 0 accepring
0 deadlocks 0 deadlocks
Version: 2.5 Version: 2.5
Build-Date: 2011-08-26, 03:27 UTC Build-Date: 2011-09-26, 03:27 UTC
irchitecture: Intel(R) Xeon(R) CPU ES540 @ 2.53GHz Adrchicecture: Intel(R) Zeon(R) CPU ES540 @ 2.53GHz
Pointer-Width: 64 Pointer-Uidth: 64
Debug: dizshled Debug: disabled
MPI-Version: 2.2 (unknown implementation) MPI-Version: 2.Z {unknovn implementation)

(c) (d)

Fig.8 Verification results in DiVinE
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