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AHAFMEYRERRREANBE MG EN
B RGREREFE —HEBREY,
HEEYURBENEINES. SREFEHE
MEE HREMS —HBEERISRUENRBHER
HTEHRANTRE., HRANHBEHEENRZA
MXBENRNBELSE . HTHABBEBITR
BFT AR A RAE X REE N AU T ROHE
TAHE, Pruel RHANSEER- " RBELME
SRR RAEE LR THERE T R
NETHHTHENRY, HEEHERHERNEK
ERETHHTRAEFATHIENE T ETHIHT
RERAEE LR ETHEHBNEE, FXRET
—FET 058N R4 2 B2 H ¥ (Abstract
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1 NMAMSEBRANR

1.1 FFRAMERNMEETF

AXRUMPRUFUAHRET CTL (Com-
pute tree logic)* 148 , CTL HEBAREHETH
. BRERRN.HEETEMEN SR FRINBEE
B 14 (path quntifier )i % . BRXEEE T EFH
a4 P.CTL B4 RNE XS F D true,false B
FiEiE pc PHECTLHAX: D IR a e &
CTL M Aaxn.-F 4 a aVe AXa.AGn. AFa.
ApUg, WX .EGpn .EFp it 2 CTL 43,

Hor X f 3R next . Go f{ & forever ¢ Fp i,
Feventually p.aUg 4 F ¢ untill @, XL REEHE
FAEFY, ARRUFHENHEBRE . EAR
HFEETHEBER AME RBEEEE. 4K AXe
BN ELARENE-ITTHENEERELN
S . AGe B E M Y BIDIR 25 7R 1R B0 B 7T B3 Bk
2 ERIRSEBE 0. AGe, EXe W EFp B8 LR
RmE 1 fFx,

HAit CTL WEFILELME L AXAFH
FERE]. BN EXRANHEETLE
Pe 3% once p(ie. sometimes in the past) . ff 5 "%
TR T —REBE.HECTL Mg LERT
MR ECREAT CTL fiBRES. EH
FHIAT RS . RER S R 5 {operation list)
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— 506 — AL R SRR (A REER E R
) Inherit (inherit _class)
-‘lf_iﬂi My EFy Attribute (attribute list}
: I : Operation {operation _ list)
Static constraint (state _ constraint)
Dynamic constraint  { temporal _
¥ L] ¥ constraints}
? ¢ End Spec
“next o ¥
o & & 2 v {inherit class) . =class _name
“golballyg" “possiblyg” JIA R
(atrribute list} ;== (name,type}"
B1 CTLEFHEX [INRRRUEIIR
) Fig.1 The meaning of CTL {operation list? . = {operation _name[precondi-
HEE RS, IS4 MA T object.  tion][postcondition])"
atrribute 1 object. operarion B i . H & object F1 [RGB AR REF X
atrribute.operation A REFMAMERIFE. H U (state constraint ) : =predict _ formula
(univers MU IEXT R . X 8 BB 4 fI R 1E. ﬂﬁ I{in- [IREHE
terpretation ) IS F S BB A A S e 5 B2 b AA R {temnporal constrains) J; =temporal _fomula
BIHE. N T BN RIT HEIMR PR TEMATE /IR RAFT R

N enable (operation ) B, PIRAREMSHIRAET
¥ operation T DA § X 8§ 147 » done (operation ) & 7
EYRESERECHTRTR.

HTHACEBERSAR. FXRAHERY
RETHM=(V,D.Z,RO) KBV = {u,u,.
et RRATRHOAHRES ZETREANR
HRETBR(HERPENRABHAR) MEH
TR.AFAHATPHEGSRAMER . GEZENER
GEREBIEERGUN R R REGNE,
D = {(Duyy Duyyovee Du b v P Du, R7E R u, §i8
BEIREREES.B-TREsc ZRAV LR
gt S TR VRTHMMIBR Du P
H—rE Hsle] RRRE~-TEE. 225 E¥H
BMREs € THRBRI (AT FRREL .
SZORRGEAMBEGE. CRE- IR 2ENE
REMNWS . FANRFFRUTHRER S .RAR
SGa— TR ENTETRRI - ZPHEFRE
FEF) 6 = syaspafgasynoe R RITEREZE HP o
HWRAKEMBEEFG - A FoprEEs s €
St BR. B TEHRENAHEE, B
X FHA A RO ER— AE TR
HERE—BT AR,
1.2 HARFEEFEZASH QK

MEBMANEREREHENTER.

(class _ specification) .. = ClassSpec (class _

name’

H #<acribute list) B F 15 A 8 #1 B . (operation
list) BX R LIPATHRIEES HRREMEHR
RAAHBERLEA . 7 (operation list ) ¥ ,create
il destroy P4 2R AR 1E  create |AE R TR AT
PR BAE destroy RIER XS RE. R MREH
% B R CIRAT create |AEF I, LLIRAT destroy BiF
FRUNRMEBBALGHE . HARAER. FHEBR
EH EWATIFIL . (state constraime ) & —2H F B %
HEEARXRAONEBIARNES . THET
MNBEMAHEHR.FFHFEANREMNRELE. EHE
THRANGHERERBZEREAHFRHARE.
AR 76 2 BT AR 25 B 68 (FH enable 1817 R 3R ) 34T
RBE. BR.TREUFELE LI T HTE A,
Op»Cst,Cdy). it A B RABHRE . Op BX
SBERS, Cot B G- BEFIERAR SR
FNEBEARES. WRELHBHRED—ITH
HBERMAFLE  ANTREERMR LIRS RS
MRS 8- REAF - LRE—HIRESL.
MBEEAMTHETREMNRLRFTEXHEHRY
w®. TEA--ZmMEBAHFEDRHA.
Example 1:ClassSpec counter
Attribute |.int;
Operation create[pre condirtion | ;~ Done(create)
Cpost condition];allocate(i) Ai=0 A Done(cre-
ate)

increase [pre condition],i= 0 A Done {create)
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Doneddestroy }

[post condition]:i' =i+1

destroy [ pre condition]; Done{create) An  Done
{destroy)

(post condition ] : free(i) A Done(destroy)
Static Constrain i>=190
Drvnamic Constraint

AG (Done(create) An  Done (destroy ) )= (En-
able{increase} A Enable(destroy))

AG{(Done {create) A Done (destroy )=> A (En-
able(increase)U Done(destroy}))

-~ EF ({Enable ({increase) V¥ Enable {destroy} /\
- Done{create) )
- EF{{ Enable(inc;-ease) A Done (destroy))

End Spec

RmaExt# kK counter BF LXK ENEHEHE
— ¥, AT LLAAT R FE B 0 create, B IO
increase MY destrov, H W ,increase B &4
HET increase BE LB TS EHE i m—.
constraint ¥ i>>=0 F7R eounter W RS HERES
fEAde MBS, & dynamic constraints 1, AG{done
{create )=> AX (enable (increase} A enable (destroy}}
EANRENBRETL R,

AG (done {create } A done {destroy) => A {enable
{ increase ) U done(destroy} ) FA M BT EMH
ZEgai 8, EF (enable(increase) V enable{destroy) A
done (ereate ) ) B FR E QBRI A HFEX &7 LLE M
S IE . EF (enable {increase) A done{de-
stroy DR S HEBE FHEFHTRM, THERER
E T increase ¥ destroy FAEFE create Z R . T
destroy W] B BETF increase Z )5 B .

static

2 MRIBEMES

ATEREZEHBEFENRALXR.LZET
LhE Rk R R A (). TR
HEREMIE AL BB BEMBIE AT X
HFABEA. TRESRAAXHTARE SRR
EHERNM FAR. SR TREFETENETECH
FHRERE A FARERLENRE HE
3R X BB SO R UE 738 5 A0 38018 S — Bk, BY
O FRMZMITHARFFLEHIRNTHAR:Q
HTFFEFHERRE AREABWNBRES L
METFRXEFHENWARES FEXGFANSET

RUHHPIIE B,

B4 ERMH AR HNR ST SR
BARFE AR E. SHANARRE TR
BB MHEBEEF S ED RSB E
) B AX B RE AN RE X R (SRR A%
). EEXKMSWAR T HAMERERNRET
F R L BT B A X # M attribute FA L BIE
SRR A R R A R SR E e AT LR R
£ R . RE TR KB BT R EEM (KR
BB RS SR 5 F AR AR 4 X BT R B
BEMUBH. EAMEZAUERINEERS
%t 4 (8] AR B FEFI AT LB ot B A X B S A A A
fEFRHE .

3 HERAXSHEE

A 2 2 — BB 0 B R S BA A 4
AR REFATE. B2 HRI SR sample i)
ALy, Hoob FB| T 80 % B # counter 3 4.
Example 2:ClassSpec sample

Attribute c1.c2:counter;

QOperation create[ pre condition]: Done{create)

[post condition ] ; Done (create)
print[pre condition ] ; Done (create) A Done (destroy)
Ae 1.i=c2.1)

[post condiion J:cl. i=cg. i

destroy [ pre condition ]; Done {create} A Done
{destroy )

[post ondition ]; Done (destroy)

Static constrainu
Dynamic constraint

AG (Enable {create)=> AX ( Enable (1. create))
A AX(Enable{c2. create)))

AG (Done{cl. increase )= AX{A(
increase)U Enable{print 23}

AG{Done{c2. increase)=>AX(A(
increase)U Enable{print}}))

AG(Done(print)=>AX(Enableicl. increase) } A
{Enable{c2. increase)}}

— EF{Enable{print) A {cl.i7c2.1}}
End Spec

Sample %t % @ BIf counter X % B 4 T K. B
F % T ¥ dynamic constraint & ¥ 4 B 4 F 4R E
FHREM, B cl.c2 B PIMy il B, sam-

Enable{cl.

Enable{c2.
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L

ple X R 7E GIH A B B Bl Z P T counter L F T
counter A B EBHRZM Hcl. 2 GHEBEM—®E.
Hi sample 3 847 print R ER I R BELIX -3
B, AEEMBRE N cl. 2 RE—KENE . EE
print AL EABHTB W EM. HHdE .
B BN (liveness), RRETMEBHEREH
Kriple B {interleave S B E Rl R IHE &
A 2,

4 HRIF

HESAARP RATIFESFTERBAERS
MBI EHENSERE AN MERARRAE
AmUSRERR. WAF Z ETRERBSIERER
CCS Rk F=RBEHE. WA THIEE ZHT TiE
5.1 O0ZE,OBJECTZ.Z++ %5 HENEI R

enable(cl. increase), enable (c2. 1ncrease) .-
enable(print)

Tl 9

enable(cl, increase)
enable{c2. increase) .
enable (print) "3

¥
enable(¢l. inr:reasé)T’

{
enable(c?. increase
enable{print)

t]

79

-

enable(c1, increase) enablelc?. inrease),
enable{print)

B2 Sample &2 HRGEEE
Fig. 2 The chart of sample abject state tronsaction
A H AR SEERNATTR TR
BETmMASHESTEESER. RENITEHED
EREAAHBREYRAVRHOAIBRIE AEREY
HERWNEIE IRTEHE—- SR

Bt P4 2 7 T AR EEAE

Bk
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Using temporal logic to specify abstract object
SONG Yue HAO Ke-gang.GE Wei

(Department of Computer Science . Northwest University «Xi'an 710069 . China)
Abstract; An abstract speification method of concurrent object family was presented. Temporal logic CTL was
used as the base of language to specify dynamic behavior of object and synchronic between them. Using this
method ,object data and its behavior can be speciied in one object model. Furthermore , object semantic can be
checked formally and automally with this method.

Key words: temporal logic ; CTL ; reactive system .formal method «specification
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