HEHLE2003Vol. 30N2. 2

| gog httg://www.cgvip.coml

BTSSR Petri MY ERNEIEEMIT AR

Fa%

BHEE

(HEXBAFFENRYE FTE710049)

Research of Active Database System’s Behavior Based on Parametrized Petri Net

WANG Zi-Qiang FENG Bo-Qin
(Department of Computer Science,Xi’an Jiao Tong University,Xi’an 710049)

Abstract

Although the necessity for ADS’ s(Active Database System)capabilities has been identified for a wide of ap-

plications ,questions have been raised on the robustness of these systems . A major concern in ADS research is the is-

sue of ECA rules termination . A multiple abstraction model.namely Parametrized Petri Net (PPN)is introduced as a

tool to model and analyze ADS’s behavior,modeling flexibility of ADS is enhanced . In addition ,procedures to indi-

cate ECA rules termination in an ADS is presented based on examining properties of the corresponding PPN model.
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7 ¥ 3 BB FE R 4t (Active Database System: fif #t ADS)
o 2 45 oE 0 3 B R0 &% 8 B A7 B . ECA (Event-Condition-
Action) fEfi & — 50 . B R £, — 4 ECA #L W2 & F
E. % C Mzt A @AM, BHTTURSANKASMN, &M
o] LR A /R ER L& True/False MEIEAEE M. S1ETT
PEEIEFEREMNRITRNAZFEHRT. REEHMIEE
e N A S EIAT L ERAME ZXERRSK
gy LR ECA #1049 28 1k 44 (termination) B — 4
HROES.

BRAMAREN HEEX ECA theE¥E#EfT THIE . In
X 1] 2T Petri M. X 2] EFH G Petri WE RE
Petri M/ 2 M AT BRMN IS RGEHEREMSHT.EL
CHEADS AR HRFROS. EXRITFRETARAFR
Petri M3t ADS 917 0t T B4, BRF G Petri ST
M RREEET M RIMBEER. BERATHE
ADS fT ASITE AT & =4 P R M (extensive ) M1 F 22 M0
45 (topologies) MR B B MR T EHREBH —TNAE
ORI D T LTI X LM B AR (abstractions),
{BRA R Petri MAERMELERETEOENRFRN.

ATERX—[AE, R E T S8 Petri(Parame-
terized Petri Net. faf Bk PPNU) 45 J0 E 4 T B R 4 1 F0 38 65
ADS ®ith B R B  RITEE T PPN R A ERE
RTINS ECA MK E¥E . AT EHm
T HENMEPPNHEXMER RERETET PPN MY
ADS fT AR AN A B ECA MM A MMM RE Tk . &EH
# T B PPN Xt ADS WfT At T BE M4 1.

2 PPNMIEFRR

TR £, Petri WA LI E X B PN=(P,T,L,O), P &
3% Bt (place ) 8B E . T B (transition) I BE& . PNT=C
(F8R) . BARH L. TP, HHEH O. TP E—-MEFEN
RAFEGHNEIHRETS Petri MPEHEEEAE
89, BT A4 A Petri WX KT E R REHRTEBS=4E—

Active database system,Parametrized petri,ECA rules termination,Reachability tree

MEFITENAMLRHBER LR, X E Petri B — KR
BOAT X ME, AMISIATARE G Petri MUK
BB Petri ™ RERAF G Petri ML AR EEMHREIE
NG HEE R Petri ARG A& 3 Husion) 1Y &
(expansion) , MXIEE R FH— T RGN . BWH
B Petri MEXRERANSEMBARENEFTRH.MA A
Petri ¥ ity 5k B 0T LL 4% PPNCIER SR . T #1349 PPN 1)
EXMNG H AR B UeveD) B AIHLE .

2.1 PPNRIEXFEHML

— A EHAL A Petri B PPN AT LB KX b hE XA
PPN=(C.D.P,.T.1,0),H .

CRIEASHAENEE . C={(CV,.CV;,.CV|c;} B
CV.RE i NSRMMAE.

‘D 2 AHERX (pattern) I E LS, TR D=CV, XCV, X
<+ XCV s

‘Pp BT E Z%4L 3% Br (parameterized place) {84, Py
={PP,,PP;,,PPp} H PP.CD,,. XFVY i€ {1,2, -,
| P}, Py thig & ¥R 5 B (parameterization description).,

‘T EEFEHEITINES.

IREBERARRNES. N L.TD",

ORFIEHEERMNES B 0.0-D",

FriB &% 4b LR LM — PPN 3| 55—/~ PPN #yi%
S AXRSRUERA PPN BS MR FEEMEL LRk
A ERIXBITHEHEY . SHETURBSTrRESR
FERMOMATSFRMETE TR B KA LM FE.ER
EmE EMSHEP BELIERE T SRERESHB—TF
MBI ESEEREE. AWM. BRI Pr={PP,,-,
PP, PP\ RYIGIEMRREE . TRAEKE LMSH
A EMERMT .

1. KF—NEEHBOHH f,(Po)={Pp, ., PP, },

ZHE-NEEIMG B PP=U], PP,

3. FRFNSHIRER Pe=Pr U{PP.)—{PP, -,
PPn},

2.2 PPN Ry

ITER BIE . IEWRRTAATHRRE BEESADET MRS, TEFTHRHBERAS.
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PPN iy ¥ it — A% 2 5t F 0] 3% (reachability ) WP TE 2%
(coverability Y WP T iy . AT E WP Ry SBEH
Petri W ¥14645718 (initial marking) , B— P a8 SHF i
B TR bRIE . — AN EHEWRR T BT AR BN
T 09 b &, T B 99 (destination) ¥ S 8 & T & E Ml & /5 MR
HAEMNERSPHERFERRERT — I URHEIMAFT.
A —ABA IR O[A £ Petri WA —TLIRATTER X
— R LUET & X EEM I ERD,

AR S MR RN — A Petri B E X 8. #EX[3]
o O 2E MR S MM P PPN T LGERISE#H T — 14N H
Petri B, X EE X T PPN MIEM R HY Petri M Z 5, FH T
EHNEENTAES FAEXBIREIERT RME/N
#9 Petri W B & & (bound or safe) i), HE ML H Petri
PPN U EH RN . X —HRES T ERANITANEREEHHA
B.EmMEHN —TRFEXSHHBEEN PPN, IS S
RENmMER R EELBEAMAN U TRERN
#) Petri W A B[ B9 ¥ 6E T BARRZ B9 Petri M ER TR
B EHH—A Petri IEMMBERERHE L. TERIH
PPN F*t ADS M 17 it T Fa 7.

3 ADS #fJ PPN &%

PPN AL T LT ADS #ETEHIM .

DA T aE AR (pattern) 28 2) BN RN 4 DI
REHUIMKREHRAE OET S RO BEXTBE
9 2K (classes) . 24 58 % B§ PPN Xt ADS i#tfT78EE . TJUH
PPN B9 # Jixf ADS M7 AT s,

3.1 ADS BB R 1L L HHESR

EBX1 ARTREHMERL.

BX2 DFR ADS FHXRZHMBB/TENES.

EX3 RFERADS FHFEMNE . R={(zIz R A}
) ECAHIIN} , FREMTRR YV 2€R, R.={yly BN
MK .2€ER)  R={yly RBEMN = W&, x€ER} R =
{yly ZFOHN - WEGHEXORALEHEK.2ER) R,
={yly BFN = WIT AR XNTALENEBK . 2ER);

B e RBRENBIBERL A POMAXEHNES.

BYS CVIRREEHNFHNES CVi={z|z€DUx
Ue) CV. 88 T MMM AR RXBFEXTRE.

EX6 CV.ERIAEREMBEENRGZE.CV,=
{read ,deleted ,inserted ,modified ,raised ,rejected } , I 1R 1%
R {UIE R ERNIEBER . TRAE RECV,,

BT CV:ERRCVIFHXRRIHFREMHESH R
%L1 7% (4” (do-not-care-condition: f -’ FR).

EMS CVERFRALOAREEIXNESFRTX
L8 %1% 7 (do-not-care-condition: f§ ‘-’ FR).

BXY9 TREVEPPN EOHEHBEERL Ma=
{C,.D,Pu.T,1,0}, K+

C={CV,,-,CV,};

D=Domcle~--XDomcv‘;

Pu={PP,,PP,,PP,,PP,} i PP,E€CV,,PP,ECV,3
_E_a PP!E\%*H szﬁ*'ﬁﬁﬂ PP:GCV:hPPAGCVA;

T=R.I(T)={z.y|z€CV,,y€ECV; HI z,2€ {R. U
R}:x.y=z};

O(M)={x. y|x€CV,,y€ECV;HT 2z,2€ R, ,x. y=2z},

@it F B ADS B RATLFM R — P EH LS 0
ECAMNETRIE. TNEHHSREHELE TEME
FHRET LA R SRR HE R M, 30 ) 2% 1 Q) R .
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ER1 WP ADS #9 PPN B BRI RFEE R (cycle) | ADS
By S S UE

B ARIEER.BREE— MM rERREILE. TR
LM THRTZE— TR M., 12/E M

f=f=

FE N P..P.€1G) do

f=£.U{P.}

PP..=f,

FFE— N HATTE r,:P.€0OG,) do

Or)=0GpUPP,.

enddo

N FFE—THEET P €I do

I(n)ZI(n)UPP,,,

enddo

enddo

X FHE B P.:P.€OG) do

fo=fU{P,}

PP..=f,

FFE—AHATT r,:P.€0(r,) do

Orp=0pUPP,,

enddo

Xd':]:ﬁ—/f\ﬁtﬂ@ﬁ ri: P.€1(r) do

I(n)=I(rA)UPP,,r

enddo

enddo

PIA=P.'|UPP,.rUPPa.V_fI_fo

BTN c R BEMTUEEEAS PP SMLHE
KB FH—1 PP BAEMHENME, TRALTE X -1k
BOHEMANHTARETRAOERNOEERESH TRY
S (B2t PPN 89452075 M/ A F0 M. B98O BT
M. AR ) Petri A — 43, B F & B THL.

LERNIXET PPN 4 ADS 7 H R L3 ECA 3
M2 E S RS BRET EENHEE, T B 4&xeiis
Z.

4 KEISH

THERRITUA— LR FRH—4 ADS 9B M.

— A HENRFRARHBIEERADT

EMPLOYEE (ssn,name, job,address,birth-date,status ,salary)
DEPARTMENT (name,location)

PROJECT (name,budget)

DEPENDENT (EMPLOYEE. ssn,name,birth-date)

EMPLOYED (EMPLOYEE. ssn, DEPARTMENT. name)
MANAGES (EMPLOYEE. ssn, DEPARTMENT. name)

WORKS (EMPLOYEE. ssn, PROJECT. name, start-date, hours-per-

week)

TN AR LK ADS 91724
M
% (el: PROJECT modified)
fif & r1(”policy for budget reduction”) ;
IF (new budget <{old budget) THEN
DELETE. ENTITY
EMPLOYEE (ssn = old EMPLOYEE.ssn OF WORKS ( PRO-

JECT. name =old name) ,status="temp” ) (e2)
RAISE(e3:Salary. review)

A ri1-ide

% (e2:EMPLOYEE deleted)

fib & rl-idc;

DELETE. ENTITY
DEPENDENT(EMPLOYEE. ssn=o0ld ssn) (e6)

A r2

% (e2:EMPLOYEE deleted)

fif & r2(”restriction for firing engineers”);

IF (old job="engineer”) THEN

MESSAGE: *employee is an engineer.deletion rejected”
REJECTION. OPERATION

A r2-ric
% (e2:EMPLOYEE DELETED)

& r2-ric ;

DELETE. RELATIONSHIP
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EMPLOYED(EMPLOYEE. ssn=o0ld ssn)(e4)
DELETE. RELATIONSHIP
WORKS(EMPLOYEE. ssn=o0ld ssn)(e5)
DELETE. RELATIONSHIP
MANAGES(EMPLOYEE. ssn=o0ld ssn)(e8)

HMA r3

% (e2:EMPLOYEE deleted)

fih % r3(”cascaded deletion of temporary employee” )

IF (old status="temp” ) THEN

PROPAGATE. OPERATION

(e4:EMPLOYED deleted),

(e5: WORKS deleted),

(e6:DEPENDENT deleted)

M ra

% (e5: WORKS deleted)OR (e9: EMPLOYEE. ssn of WORKS modi-
fied)

fih & r4(”warning message to project manager”);

DELETE. ENTITY

EMPLOYEE(ssn=o0old EMPLOYEE. ssn)(e2),

MESSAGE :"inform change on employee assignment to project man-

ager”
(e7:manager-warning)

B2 P E 9 FF (el-e D AM . XEH MBS H N
el: PROJECT modified;  e2: EMPLOYEE deleted;

e3. Salary review; e4. EMPLOYED deleted;
e5, WORKS deleted; e6; DEPENDENT deleted;
e7. Manager warning; e8: MANAGES deleted;
e9. EMPLOYEE modified.
TR PPN KB EHENT:
CV,={EMPLOYEE,DEPARTMENT,PROJECT.DE-
PENDENT, EMPLOYED, MANAGES.,

WORKS,el,,e8};
CV, = {read. inserted, deleted, modified, raised,
rejected} ;

CVi={zl|y. z.yECV & z="—"};

CV,={z|x Hi/RBERH z="—"}

EFULHSH 23RN ERCERTREE, AR,
FREBAB TP (sequence) N B 1~ 3577, B 1E R FiE 1k
PPN, B3R R R /5 B M PPN,

PROJECT , updated
WORKS, updated
MPLOYEE, deleted

anager-

warning

Bl #¥ishfk PPN

EMBAH IR FENBEBEEE, RHRITR
BT PPN TJLLE kXt ADS §47 AT R B 44 .

LHIE PPN FERSETTUATRERK UeveD
WHMEXRRA—REMAZRAENEMNEENELE Bt
TUEREMRZER LBRE R REETHR 2R PPN
MPREENENBESENEET X MRE BESHE
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HEE AR X R BRI ZE— RO S E. 5~ H
EMrEAFERESBRNEE XHETURKRERFTH
MR

Cois)

2 HF—-KB¥ALEH PPN

o

rl-idc
: ENTITIES
rl T 2 r3, r2-ric
RELATIONS
r4
EVENTS

B3 mE&EHrd PPN

2 %X xR
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