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Abstract In the previous work,an ASP based framework, which is used to verify the model described by CSP, was pro-
posed to solve the problem of verifying multiple properties in one run of a model checker. However, some problems still
exit, which include the inability to describe some forms of concurrent process and the scale limitation of the concurrent
systems that can be described. In this paper,a new description system for concurrent systems was constructed, which al-
lows loop structure in prefix process,and therefore can be used to describe various forms of concurrent processes. It al-
lows several processes to be combined automatically to generate a new brocess, which not only fulfills all behavioral
characteristics but also keeps the structural consistency with the original processes. In this way, the process description
within the verification framework follows a uniform style, which is helpful for the abstraction and validation of concur-

rent processes. The effectiveness of the ASP description system and the combination process generation technique, and
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the feasibility of the verification based on the description system were illustrated by examples.
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set Programming)“** , 57 T —&H T ASP ) CSP # K &
GHEFBIEMELRED, ZERT, FRIEERESE— KN
ASP #UI, H&AME A 52 3R i8R . it ASP sRf#
BEEEGM S REGEE e RETRT., ZELEET
ASP R R R ASP sKaS , AR AL S LR R RIS FE R
—BU#R T B SREEE N RIRTTE, TR T RE
W —PGBEITRAF B AR, KRR T HEREIERE. R0,
DHERKIBFEERR B — RN EBEH, RERRARA AN
HR BRI A SR AR b th BRI ARG, B TR
Wi P=a—>b>a—>b—>c>STOP, ELE TiFiH pre(X,Y,
P R, ZH BN RTERRE B prea, o), HEHELHE
REARTHEELZHBER) B, FEABRAES TN
R, FRAE#B S ETFRNABBREWEANA
—BL R A B HBETENT RN EFRUE , BUHRIE
38 L AERR IR IE RN H B R S R AR,
EXETFTHERLE CSPHRARR MBTE2HFNHER
Gt ASP R IA R U T AT P A i FURIRRE W
IR R, AT A SERE IR S FIE A CSP 8 fF R TH R
HEHBERBER, ZEAT UMEL MR A3kt &, 3
A R— MR R T AR B S OB B
PRV LUHAT RS M R A A, NIRRT RIFHELR N ¥
BHERN -2, AR THAAROHR SRIE. WENET
ASP $#iR A RIS UFAEZE, 7T LIRS R A BSiE £~ (&3 3) i
BIFLHAERORGERL T KT T RIFHR RGHE,

2 EmaiR
2.1 EIEERE

ASPH B —FA R AR E A R RLE BB EFRITES,
h B RHE Y (Stable Model Semantics) K ET¥. AR
—MEF =P XFATUREARTTUAR~A, i A RRIE
XF,~ARFRALFE,

—~ ASP BB R —A ASP B, Kb BN -
FEan.

LiV-+VL#-Lyyrss+yLysnot Ly ,eeenot L,
Hep,n>m>k, L; B—AXF,not RINKMIPEE, head
(r)={Ly,, L} BRI LR pos(r) ={Lerr s+ L } IR
HUMAK B IE S s neg () = { Lygr o +++ 5 Lo ) 3278 $0 UM gy 97 3C
Fo WAL 7 BRAAH, R pos(r) Fl neg
(M RZ, MFRH » HEE,

B P B— AT BTBGEHRER, Lu(P) RREXFHE
A

# P AEE not, W P AEIEEE S BT Lit (P)Fy &/
FHE. SHREUT&KM.

DX P AEBERMM Lo :-Ly,, Ly, IR Ly, -, L,
BFS. ML BT S,

(DIRAE S PH—MEANAF, M S=Lir(P),

# P RLE not, EF P XTHESE S WA Ps WitHE
buy /(1

(OWRM S EH not L, H LE S, NPEF 2080 M 5% .

OERARM P HEEH “not” HSCFMER .

2.2 ASP K@%

A A DLV, Smodelst™®, Cmodels™® 45, H b,

DLV I Smodels J&5 T B2 £ 1% S5 & 0 4 1 18 2%
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SRR, Cmodels 27| i 9125 42 (0 18 XL 512 48 78 Fr 1078 L
Z 1B B TR X SR R FR T SR AR

3 CSP#BEALHN ASP #id

e CSPHRZ S, B0 Zit ., #BEXBMELE KK
SABRZEMASHEE KMHER. RO EREFK
FHERS, R R R F R BET . EFHRHE
REWA R EFE BT, R BN RIT AR
BOERIT AR, 3 MHIRETEMERENHE T W BREX
HREHMBRERRD .

3.1 PR
3.1.1 #7445 CSP & 3L

EBXVGER Rz RB—AFHQE—-IHRE, H z€
oQ,0Q=a(z—>P) , M| Q=x—>P FR#E Q BT E M x,
RIEHE P AT AHATSHER R . B 2 BRAME,2—>P

AR RAT N R R, B Q RAT&IE
B, FUCAT 5 P il 2 W4 1 &, P= SKIP 5 P=STOP (3.
STOP & —MEBRHERR , Bl AR BAT AT S PERY A8, — iR
NFEA; SKIP X BF STOP s MIh & ik , BB % 2 12
Bl PR S RAA RIS, InE 1 R,

Bl mgHELsH
3.1.2 #&# ASP#ig
1 BESS BV (B M R BT IR , e ST SR, g
1 B3,

£1 WEHEEE
#i £ X
prefix(X,P,Q #EB QEUX A WHEH, EEX PHAESEWHR
event(X,P) FHXEREPHEHS, I XCoP
process(P) PR A
subsequent(P,Q) #E P E#HLE QM EEH#E
startEvent(X,P) X Z##E PHWHEH, WE - M RTHES
endEvent(X.P) X Z#E POAKEN WRE - MITHEH
eventFlow(X,Y,P) ##& Py X $4& Y EH 2 WHAT

iR R L, ASP SLIGE R 45 I AHE 2 E iR
KFE, T

M1 event(X,Q) t-prefix(X,P,Q)

MU 2 event(X,P):-event (X,Q) , subsequent(Q, P)

BRI 1300 2 iR ER BT RR A RS, B H
BHFER,

MM 3 process(P):-prefix(X,P,Q

M 4 process(Q)+-prefix(X,P,Q)

BRI 3 L 4 TG A B RERTES, THH
BHEE.

WM 5 subsequent(P,Q) :-prefix(X,P,Q)

HIALM S MTAAEH BN RRAESR R AHE
HIGHER.

/W 6 startEvent(X,Q:-prefix(X,P,Q)

BN 6 TS EHBRNNERRES, TEFFHR
RIBIHRE .

7 endEvent(deadlock, P) :-pre fix(deadlock, stop, P)






{ prefix(sit, p0, ph). prefix(pickFork, pl, p0). prefix(eat,
p2,pD). prefix(downFork, p3,p2). prefix(up, ph, p3). }

D5 1—H 11 BAIERBA, A ASP K%
BT RIA T ph #HBRAIEERINT .

{ eventFlow(sit, pickFork, ph) , eventFlow(pickFork, eat,
ph), eventFlow (eat, downFork, ph), eventFlow ( downFork,
up, ph) , eventFlow(up, sit, ph) }

H AT, B BT BE A prefia(X, P, Q MIHEHBHIE
W, AT AR R RS TR
3.3 &#E

CSP A R PRI 53 9% 7T LSE & IE B i R B — 2R
EAHEMFPATE N E R, R X EWNHE. ANAk
BRA B FEZRAT AT RS, HAE 55 R B A
AT LR AR PITHR . X BRRE A s
BA 5 X MR, h NI R, & R H
SRR E e e (B B MR, RSP IR RS te
PATHE A —AN 324720, B IR B SRR E B R (RN IR
EEEEE, MRS e G b — 1 X TR I
B BREEHRFEAR il S AT LA S MR B A AR W B
PR, N ERIETR B R AR IR E SR
3.3.1 kit

()58 PR E X

EN3HERERD By BHNMAREMS,PAQ
RBAHE N R=(G—>P|y>QHE A NFEHAE RE—-I K
R x, WERRREAT A Pt ATahfE, IR R R
B—ANFHR v, R G RAT HE Q#fTaifE, K,
a(z—=P|y>Q) =aP=aQ,“ | "L IEHE#E.

T EFEARTF ok —, ZE—WEETLUAH R=(2:B
—P(x)MEIEE R EL, b BREVMREGES, P(DH
B/ o IR ELESR,

MEEMN—BEEE R R=(z: B>P(@) W4, EF#
BH#RUEETIIRHR, LH R AIRMR B E#R
I A, BR—BIP AT URE IR a5 B R RE R,
Y B Kz Rt R=STOP; X B RA— N JTRM (W o),
R=a—~P;¥ BHhEHEEZANITLE W a,b) B, R=(a—>P(a) |b—>p
() s FEREREIAF R T LA LR R A (2: B>F(a,
uX. (x:B>F(x,X)))).,

R R R 5 G R, MR R E T
HEARRAT HPAT, R AR RT R ER SR TR nE
6 BiR) » SNER IR B B LSE T ATHR— AR

o
Be6 mEHETsH

BEMH3 . i3

(DB EHELE RN ASP #iid

R PR R AR SE RO BT R HE R B F A R A&, BT A
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E—ERE L REERHRN —MEARGHEY, LE—M
HBHEH R, B RELHBHEG R HRE

fER 3. 1.2 e X i ASP BT RIB I prefiz(X,
P, QW AT/ iR — Mk % B . —Jr vl LAA ASP
ER L ERERR, S~ ERAEEERE S HEME
fERgRdED,

5 A choice(X, P, Q) , K& W HHE P Bk#E
P Q MAFEEEHR, Ul X HWREFHGE e ik
L, IR B MEETHABRR R EFAHAF, BT AIE
Wasg k482 — ik, SR E R .

(o))

BN . — G eR YL Rl A R BE PR O B T (8 L0
mRER2AAELHE, RERL A ZELIANREL
M1 —ELHEE, BOLEE EAB R, 4 P Ew A
HE ., ZEZBEISHEEAHERE CHIOD,

Fi CSP i34 «

CH10D= in10p— (out5p— out5p—~ CH10D | out2p—
outl p—~outbp—>outlp—> CH10D)

W, 2 HE 7, 7] LUE St 3L EA ] F B0 BB 7] prefix
(X, P, QMBEFEIFE choice(X, P, QIR EFEHE chl0D,

ch10D

7 CHIO0D #8817 H

i ASP mT#R N T HBIRE S i8N D:
{prefix (inl0p, p, ch10D). prefix (out5p, ml, p). prefix

(out5p, chl0D, m1). prefix (out2p, nl, p). prefix (outlp, n2,
nl). prefix (out5p, n3, n2). prefix (out2p, ch10D, n3). choice
(out5p, m,p). choice(out2p,n,p). }

¥ DS5HM 11— 11 HEkERE A, A ASP RK#
BB RAEETPRETNT .

{ choice(out5p, m, p), eventFlow (in10p, out5p, ch10D),
eventFlow Cout5p, outSp, ch1l0D), eventFlow (out5p, inl0p,
ch10D), choice(out2p,n, p) , eventFlow(inl0p, out2p,chl0D),
eventFlow (out2p, outlp, ch10D), eventFlow (outlp, out5p,
chl0D), eventFlow (out5p, out2p, ch10D) , eventFlow (out2p,
in10p,ch10D) }

B LT, B BT IR 1A prefiz M3 BB choice , F]
AR B R o e e i AR
3.3.2 ARkt

(D IEHE P BRI E X

EX IGEHESEERE & PAQ E##E, M R=PIIQ
(PRQRR—AHE R, RHEH P ik, REH Q34E.R
FEPE Z B, RAMBIF A M B B 1 o T 4E
B8, DhABEREEEERERE. b, «(PIIQ =
aP=aQ,

MR FE A BEPT X S AR B B M B R S e 1



WS, E—, E R SR L T RS FEAT
ERF, M E A S RN E T HENHE4MR E
L SNSRIV FIRY B2 PR AR AN IR SRS AT LA E e
e GREL D FAR B B /5 SE R ) » TR B S Hh 1R
SRR P i E B R TOWEE GRIL MR B B 2% 7T RRINAT
HIED o

P 8 T 124 8 47 b e ) P s AR i e i

R,
ok () ok ®
90
PRI e)”) SepE MR CI™
B8 mENAFSEREEEE

(L) IEHEPEE TR ASP #iR

iz FRTSCE LW RTSRIE R prefiz (X, P, Q) ik
choice(X, P,Q , 1E& X FJE X L &R AT LL 78 43 438t —A~HE
PSR . K50 EEEEARNARE THRE
18] choice(X, P, QB FPHIRE 4 X HHFE.

Ok <) L]

fa By, BN CSP #R## P=(a—SKIP) Il (a—b—
SKIP),TTLLFH ASP fai B8R0 .

{prefix(a, skip, p). prefix(a, nl, p). prefix(b, skip, n1).
prefix(succStop, skip, skip). choice(a,m,p). choice(a,n,p). }

S5EAN 1M 16 3Ed RFERE R EEFEAR »
WAERLT .

{choice(a,n, p),eventFlow(a, b, p) , eventFlow(b, succS-
top, p) » eventFlow(succStop, succStop, skip) , choice(a, m, p) »
eventFlow(a, succStop, p), eventFlow ( succStop, succStop,
skip) }

EHMETT 50, ML RO VB i8] prefiz 1% BB choice, AT
DI B R e o 8 M i R
3.3.3 —fkid

CSP 5| A — kB C“L]DO R L mRX B e ik &
AP EHEFOMIER R . EIN CSP xf—MiE# PLI1Q
HE X .

WRE—THERE P BIA RESHIE, BEIEHE Q;

WRFE—SERE Q WTTRESIE, BlikF P;

AR ZBIERT P 1 Q R FTRERY, MBI 2 E B B BBk
BIEHELEH.

P L Wi R I F .
(c>P[Jd>O)=(c>P|d—~Q), # c#d
=(c>PI[@—Q, #c=d

T —HEAEET.

Bl — itk B R A RBBEFETFHENORELETHR
TR HR 2 i B P e e e . CSP ZFiIBIA
— M, RR T — IR R Ry B AR,

bR 3.3. 1% 5 3.3, 2 WA, & Ui ASP hYBT &
W AEEE T U R et R F S f St
F, HENX Y FRERE A HHRYIBRAES P, WHE SR
B, #52Z, E3CE XK ASP #ib, R EHEFEITH
choice(X, P,Q) , R LA B — i FH 3R A0 1E A (B » o 1
HEMEREEEFOBEERT) . I, FI#R choice(X, P,
Q K — ik g . ’

4 CSP#BEHLZAER ASPHIR

PR BT R AT N AR R, W R SR 2 F A
AR AR B R EEET R . SR IRERRERT DL
R AR, BT DL A 5 SR AT DUBRAR Sy 2 22 IA)AH AR FE Y
R IR, ARIMAEG T AR EEHE T LLEL A FNHEE
PE R A BOE KR (R RS, CSPIRRIEH T 3
LRI HEES R, B EHE FHRAS JFHE. Hd,
FEHEGEREFAFHHFS S5IIT: FRUASAFZ AW
PR BB AT TUT A R E i —H R,
JE—#HBABITWHEE. FRAGSFHASTUEHNF
EHE . WRFAST AN AREHE. ZXEPBRIF
EHE.
4.1 HEHEX

EX5GFE) WP MQEMBE, P#aQ, P HQHEK
HE BB TF P,QIFHA W FHILFIAT, KM E 4
REPATIEN P Q. HF a(P | Q=0aPUaQ,“ || "FrH
HENIFREAGET.

B aP=oQ}, HFAEE AR E, REEIHRE—F
RESRIEOL, B A B 2

HRHFRASANTEEEN: _

1. P || STOP=STOP, i# ¢ € (aP—aQ), b€ (aQ—aP),
{c,d} € (eQNaP).

2. (=P || (= Q=(c>(P| Q)

3. (c>P) || (d-+Q)=STOP, if c#d

4, (a=P) || (c>Q=(a—>(P || (c—>Q)

5. (=P || —=Q=(b>(c—P) || Q)

6. (a>P) | G>Q=(a>(P || &=Q)| b>((a—>P) | Q)

BRSNS ER T E X WHSHRERE
XA ERERTERBROHE, R P AHAFRET.
4,2 FHEH ASP HiR

R T RS R R RE S, BIAF R IBIA concurrent
(P,QR), EXAHAB P EHBEQHERHASHHAER. Bk
W 1 9740, B HES STOP # B3R H 45 MR dE
STOP #7#8, Fl ASP I LI##ARMTF .

MW 12 prefiz(deadlock,stop, T) t-prefix(deadlock,
stop,R) , concurrent(R,Q, T) , process(Q>

R T 7E ASP #5024 T RIRE LB b 3 A8 R XM E
AHBET UE R E L EA SRR BRTEE , 4 3CR B
FRREMER PR E, S HBEFRAEGH, SORBFH R
W AR AR B R BRI E S R, BETHE IR
BES EREGENERHABEFEHEREX.

SN 2— L0 6, FT AR R H B MR FHS, &
HAE#ABFHEEL, TR ZHEEED KN 4 FiiF
i

(DI EHBRPIREAMRE, BB E_HHNFEERP.

()R BB IHESRR BRE - FHNFREF.

G H-EHABTHBEMEARR ,, — RSB B F—1
R, B —REG_EILE.

O FEHBROMBEAHAR, EFHEGS5ImET
& BRHEBRTFER,

XHRE IR 4 g, 43 B SR 3 ASP SL0, ngk 5 Br
B,
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#5 FHERHAE ASPH

ASP 81 iida
concurrent(M, N, T1) s-prefix(X, M, P) , prefix(Y, N, Q) , X=
Y, P! =Q,event(X,P), event(X,Q) , event(Y,P),
event(Y, Q) , concurrent(P, Q, T) y not mod(T, 10,
0), #suce(T,T1),
prefix(X, T1,T) :-prefix(X,M, P) , prefix(Y, N, Q) , concurrent
(P,Q, D), concurrent(M,N,T1).

prefix(deadlock, stop, T) *-prefix(X, M, P), prefix(Y, N, Q),
Xt=Y,P!=Q,event(X, P} ,event(X,Q) ,event(Y, P),
event(Y, Q) ,concurrent(P,Q, T).

concurrent(M, Q, T1) - prefix (X, M, P), prefix (Y, N, Q), X
1=Y,P!=Q,event(X,P),not event(X,Q), event
(Y,P),event(Y, Q) concurrent(P, Q, T) , not mod
(T,10,0), # suce(T, TD.

prefix(X, T1,T) :-prefix(X, M, P) , prefix(Y,N, Q) , concurrent

(P,Q,T),concurrent(M, Q, T1).

concurrent(P,N, T1) - prefix (X, M, P), prefix(Y, N, Q), X
1=Y,P!=Q,event(X,P), event(X,Q),not event
(Y,P), event (Y, Q), concurrent (P, Q, T), not
mod(T,10,0), # succ(T, T1).

prefix(Y, T1,T) t-prefix(X,M, P) , prefix('Y, N, Q) , concurrent

(P,Q,T), concurrent(P,N,T1).

concurrent(M, Q, T1) + prefix (X, M, P), prefix (Y, N, Q), X
1=Y,P!=Q,event(X,P). not event(X,Q), not e-
vent(Y,P) ,event(Y,Q),concurrent(P,Q, T), not
mod(T,10,0), # succ(T, T1).

prefix(X, T1, T) +-prefix(X, M, P) , prefix(Y, N, Q) , concurrent

(P,Q,T), concurrent(M,Q,T1).

concurrent(P, N, T1) - prefix (X, M, P), prefix (Y, N, Q), X
1=Y,P!=Q,event(X,P), not event(X,Q) ,not e-
vent(Y,P),event(Y,Q ,concurrent(P,Q, T), not
mod(T,10,0), $ succ(T,T1).

prefix(Y, T1, T) t-prefix(X, M, P) , prefix(Y, N, Q) , concurrent

(P,Q,T),concurrent(P,N, T1).
div(X,Y,2):-XD=Y = Z,X=XD+D,D<Y.

mod(X, Y,Z) :-div(X,Y,XY),XZ=XY * Y,X=XZ+7Z,

AR 13

AW 14

AW 15

AR 16

Al 17

A 18

AN 19

AR 20

AR 21

AW 22

AR 23
AR 24
AW 25

WniE CSP 45 i i3 R LM, i1 _EiR ASP ¢ &M 13—
B 23 R34k G —FHIBOLIRBL T ASP AR T B3E &L
il BULTT A B S LA B R AL AR, R T RS R4S
MR —2E, AR T 2 COHERFEHER, KT
¥ ASP ARV HHR B R R

5k, % BRI FRAR AR RS, MRARHATIR
BB ERBEEREE MR T H, ZIMUAERLEENATE
56, TN TR ABE, ik, & SRR 24 FIFLN 25
STPA R R W BGAT R A QF A SCERTBRE R 10 1K,
AR AR EEURESHO .
4.3 36

Biltn . 3 & RGP RS RER—F 2 FORBRER,
LM% R BB RS, BER TR ARAREHLR,
BRI RNT  HEL TR RRRKERLEAMA DR
X, HETHR, BREEZE KRR T EDMEHER, B
YRBFFREM S EBEE. B9 NTERRERARE
.

B9 HEFRREHE
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BAEEFRMREST A A BRABRNT
Phi = sit— pickForki—pickForki @ 1—eat—downFork:
—downFork_i @ 1->up—Phi,
P OREECY 3 Mk, ik i D 1 RS
2 RAMEISRIE .
R, RATLL 3 ME 2 50H R (B) PHS) AR &
HERIERBIFEXT R
F CSP ##R40°F -
Phl = sit— pickForkl — pickFork2 — eat— downForkl —
downFork2—>up—>Phl
Ph2 = sit— pickFork2 — pickFork3 — eat— downFork2—
downFork3—>up—>Ph2
Ph3= sit— pickFork3—> pickFork1l —eat— downFork3->
downForkl—>up—Ph3
W PHS 7T A% % : PHS=PH1 || PH2 || PH3,
Bl CSP &k MH#EFIF5
PHS =Phl || Ph2 || Ph3
=uX. (sit— pickForkl— pickFork2— pickFork3—

eat— downForkl — downFork2 — downFork3—

up—~X) || Ph3
=sit—>STOP
Fi ASP #R AT H#R A TFIMRIR IR 5 K iEEES, I
1 D:
{%Phl

prefix(sit, phl_1, phl). prefix(pickForkl,phl_2,phl_1).
prefix(pickFork2,phl_3,phl_2). prefix(eat,phl_4,phl_3).
prefix(downForkl,phl _5, phl_4). prefix(downFork2, phl_6, phl_
5). prefix(up, phl,phl_6).
%Ph2
prefix(sit, ph2_1,ph2). prefix(pickFork2,ph2_2,ph2_1).
prefix(pickFork3, ph2_3,ph2_2). prefix(eat,ph2_4,ph2_3).
prefix(downFork2,ph2_5, ph2_4). prefix (downFork3, ph2_6, ph2_
5). prefix(up,ph2,ph2_6).
%Ph3
prefix(sit, ph3_1, ph3). prefix(pickFork3, ph3_2,ph3_1).
prefix(pickForkl,ph3_3,ph3_2). prefix(eat,ph3_4,ph3_3).
prefix(downFork3,ph3_5, ph3_4). prefix (downForkl, ph3_6, ph3_
5.
prefix(up, ph3,ph3_6).
WNIHE
concurrent(phl,ph2,1). concurrent(1,ph3,11),
}
# : concurrent(phl, ph2, 1) #1 #5“1”48 3 phl || ph2 3 X H & B3
BA. ;

concurrent(1, ph3, 11) A “11744 % phl || ph2 || ph3 - RHE R
HERA.

D 5HM 11— 29 HAERMA, B4 dv
mingw. exe # fj ASP RIFESHER M EETA
{prefix(sit, 2, 1), prefix ( pickForkl, 3, 2) , prefix ( pick-

Fork2,4,3), prefix(pickFork3, 5, 4). prefix(eat, 6,5), prefix
(downForkl, 7, 6), prefix (downFork2, 8, 7), prefix (down-
Fork3,9,8), prefix(up, 1,9), prefix(sit, 12, 11) , prefix(dead-
lock, stop,12) }






LRERPERRR 1, 2 HRERESE D, BN T
PHSH R RS, 5 1 SHR 2 AR, SEL—3.

AL SRR AR SCEE ST 49 ASP MR RIS WIHE SR L & 3%
RAGHRRUE T R AT AR, EBRIES(C3)
PRI R A Y, I —KBIES R,

BRIE AR THET ASP # CSP #BEMRSHE
HERBAR MR TIHFRRGEN ASP BB SRIFER, ET
AR REEES. VR T ARIEFEZREAEE. LBE
REY TASER ASP #RAR SFREAHBERBER
PARET &% ASP iR ik R MR BIENA M. RIS
REMERY R, ERPRA SR RIERE , 40T ¢t 0 R g KR i
FRIOUESE IR, X ASP R BRI AT A RBMRAE, BRE
HERBUERR, BT —Hr BT R RIS R IER T 2
R R B AR BRI R Z—.

2 X XMW

{1] Hoare C A R. Communicating Sequential Processes [M], ht-
tp://www. usingesp. com/ cspbooks, 2004

[2] Roscoe A W, The Theory and Practice of Concurrency [M].
Prentice Hall,1998

[3] Clarke E M,Grumberg O, Peled D. Model Checking [ M]. Cam-
bridge: MIT Press, 2001, 35-49

[4] Baral C. Knowledge Representation, Reasoning, and Declarative
Problem Solving M. Cambridge Press, 2003

(5] MR, HE LBE. T ASP B CSP H X RFERIFHFRT].
H YR ,2012,39(12) :133-136

[6] Durobvin J. Efficient Symbolic Model Checking of Concurrent

System [ D], Aalto University School of Science Department of
Information of Computer Science, Doctoral Dissertation, 2011

[7] D’Silva V,Kroening D, Weissenbacher G. A Survey of Automa-
ted Techniques for Formal Software Verification [ J]. IEEE
Trans. on CAD of Integrated Circuits and Systems, 2008,27(7) ;
1165-1178

[8] Heljanko K,Niemeld I Bounded LTL model checking with sta-
ble models [J]. TPLP,2003(4/5) ; 519-550

[9] Armstrong P J, Goldsmith M, Lowe G, et al. Recent Develop-
ments in FDR [J]. CAV,2012,7358,699-704

[10] Palikareva H,Ouaknine J, Roscoe B. Faster FDR Counterexam-
ple Generation Using SAT-Solving [C]// ECEASST. 2009

[11] Leone N, Pfeifer G, Faber W, et al. The DLV system for know-
ledge representation and reasoning [ J1. ACM TOCL, 2006, 7
(3):499-562

[12] Lierler Y,Maratea M, Cmodels-2: SAT-Based Answer Set Sol-
ver Enhanced to Non-tight Programs [J]. Proc. LPNMR, 2004,
2923:346-350

[13] Tik D,Lee G,Herbelin H. Kripke models for classical logic [J].
Ann. Pure Appl. Logic,2010,161(11):1367-1378

[14] De Angelis E,Pettorossi A,Proietti M. Synthesizing Concurrent
Programs Using Answer Set Programming [JJ]. Fundam. In-
form, 2012,120(3/4):205-229

[15] i3, %E, Hi35, %, & F Petri MEERBIBIEI]. B a4
3,2004,15(9) :1265-1276

[16] Niemela I, Simons P, Syrjanen T. Smodels: A System for Answer
Set Programming [ C] // Proceeding of the 8th International
Workshop on Non-Monotonic Reasoning. 2000

(LB 132 70
% X®

[1] Adleman L. Molecular computation of solutions to combinatorial
problems[J]. Science,1994,266(11) :1021-1024

[2] Lipton R J. DNA solution of computation problems [J]. Scien-
cey1995,268(4) ; 542-545

[3] Quyang Q, Kaplan P D, Liu Shu-mo, et al. DNA solution of
maximal clique problem[J]. Science, 1997,278(17) : 446-449

[4] Head T, Rozenberg G, Bladergroen R R, et al. Computing with
DNA by operating on plasmids[J]. Biosystem, 2000,57:87-93

[5] LiuQ H,Wang L,Anthony G F,et al. DNA computing on sur-
face[J]. Nature, 2000,403(13);175-179

(6] W3k, HIEE, 5. 2T B DNA LA RERN S TR
HEY i 5 4 MR , 2002, 29(5) 1 820-823

071 o6, Rk, £ s, 2. BRI K WK DNA it Hikn
[1]. s 734 ,2003,31(10) : 1496-1499

[8] s, EW. B AEMAY DNA REHHEER)]. H#
PG K, 2012, 26(6) :65-68

» 140 -

[9] Dong Yafei, Zheng Xue-dong. Molecule Algorithm for Perfect
Matching Problem Based on Sticker Models[ C] // Proceeding of
International Conference on Intelligent Mechatronics and Auto-
mation. China, 2004 249-253

(107 8,280, 6%, %, —Fh B K ICBL AT DNA HH 8
[0, MBS 5 % R, 2011,48(11) : 2147-2154

[11] Roweis S, Winfee E, Burgoyne R, et al, A sticker-based model
for DNA computation[J]. Comput Biol,1998,5(4) ;615-629

[12] ik, BIEIE. Kl DNA HHRHURE (D B[], 3HHEHLER,
2004,49(3) :205-212

[13] ik, EIFE. ARk DNA HHEHLER D i [J]. HRHL¥
R ,2004,49(4) ; 299-307

{14] Bondy J A,Mum U S R. Graph Theory with Applications] M},
The Macmillan Press, LTD,1976

[15] Braich R S, Johnson C, Rothemund P W K, et al, Solution of a
satisfiability problem on a gel-based DNA computer, 2000 [C] //
Proceedings of the 6th International Conference on DNA Com-
putation in the Springer-Verlag Lecture Notes in Computer
Science series, 2000,2054 ;27-42



