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Abstract Theorem proof, an important compositive part of formal method, is one kind of formal verification, which
can reason about the characters that the formal specification should hold for formal specification. Therefore, it can veri-
fy the formal specification. Object-Z, an extension to formal specification language Z, is apt to describing large scale
object-oriented software specification and can reason about the formal specification. This paper presents a verification

approach with theorem proof for Object-Z specification and describes an example of elevator operation system, whose

relevant verification methods are given.
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((tag=0vtag=up)Aran(s?7)=1 Adom(s?)=story
Adoor=close Adoor’=open
Aupset’=upset Adownset’=downset)
v(tag=upAdom(s?)-story>0Aran(s?)=1
Adownset’=downset
Aupset’=upset U{ dom(s?)} Adoor’=door)
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B 2 BB TR E (Run)
Uprun
A (upset, story, tag, door)
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Atag’=cal(tag,upset’ ,downset’)
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A (number, door)
nl?, n2!: B
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Context - J upset, downset:PA; tag; Flag; story: A+
number: B; door; State - upset{ldownset=0Q

A upset [ downset=Q A upset=downset=

A tag=0 A story=1 A number=0 A door=close

| B S0 Cone-point rule) L&A

Context FOEPANOE Flag A 1€ AAOE BA close €
State AQN Q=0
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((tag=0V tag=up) A ran(s?) =1 A dom(s?) = story A door=
close
A (door’ =open A upset’ =upset A downset’ =downset)
V (tag= up A dom (s?)-story=>0 A ran(s?) =1 A downset' =
downset

A upset'=upset U {dom(s?)} A door’=door)

ayfg
PreQutrequest=((tag==0 \/ tag=up) A ran(s?) =1 A dom(s?) =
story
A door=close) V (tag=up A dom(s?)-story >0 A ran(s?)
=1)
MFEE&G . BEHNENEREEREAHHERA
HIZER R K
PostOutrequest— (door =open A upset' =upset
Ad ownset =downset))
V (downset’ =downset A upset’ =upset U {dom(s?)
A door’ =door})

St TR B &4 PreOutrequest, A B FE I, B (tag=0
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Xt FJ5 B &4 PostOutrequest, [RJ-4177 4 R i) B3 R 5L, B
# door' = open A upset' = upset A downset’ = downset fI &
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5]t (tag=0V tag=up) , P E R ] t (ran(s?) =1) Al
¥ H A A THe A 22 (dom (s7) =story) , BT B XM
ARZ (door=close) &} , HIF M. HARHEHE—MERER
BB 1 {54 & A AE (upset’ = upset A downset’ = downset) ,
{18 3T FF (door' =open) . XFFE—MHBER.

Xt TR FE O, BT B SR P s IB 47 7 1) L (tag
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=up) , SNERET NS E SR HTENREZVER
—J2 (dom(s?)-story>0, Bk WL BHZ 47 Wi 1, IE L/ Z
. A E D, Bk m LA (ran(sD) =1), HE R
. HARKE _FERESRER T HIEFES AL (down-
set’ =downset) , | JIRZARAE (door’ = door, B 2Ky B B8 30 18 3 3%
BETFERZE) . 18 L i A P IA R BT K2 (upset’
=upset U{dom(s?D}). XHFERITER.

X TP HEHIRE, TUIRME .

« Xt F 6 F AN ERAE

PreOutdownrequest = ((tag=0 A tag=down) A ran(s?)=—1
A dom(s?) =story A door=close)
V (tag=down /\ story- dom(s‘7)>0 Aran(s?)=—1)
PostOutdownrequest = (door’ =open A upset’ =upset
Ad ownset =downset)
V (downset' =downset
A upset’ =upset) {dom(s?) } A door’ =door)

o X F P HIERAE

Prelnrequest=(s? & upset/\ s? & downset/\ s? -story#0)
PostInrequest =downset’ =downset A upset’' = upset U{s?}))
V (downset' =downsetU (s} A upset' =upset) )
A tag'=cal(tag, upset’,downset’)

o X4 F i b LB ITHRE

PreUprun= (door=close A tag=up A min(upset)-story=>1)
PostUprun=(story’ =add(story) A upset' =upset
A downset' =downset A tag’' =tag A door’ =door)
V (tag'=cal(tag, upset’ ,downset’)
A downset’' =downset
A upset' =upset\min(upset) A story’ =add(story)
A door’ =open)

« X T B TafTRE

PreDownrun= (door=close A tag=down
A max(downset)-story<<1)
PostDownrun= (story’ =dec(story) A upset =upset
/\ downset’ = downset Atag’ =tag A door =door)
V (tag’ =cal(tag, upset’,downset’) A upset’=upset
/\downset' downset\max(downset)
A story' =dec(story) A door' =open)

o X T b A B RAE
PreAdd_ dec - man= (number+nl? —n2! < maxsize A
door=ocpen)
PostAdd_ dec_ man=door’ = close A number' = number+ -
nl? —n2]
XA RERAL, BB BIER .
4.2.3 BEEFHHRF
ATLAREY R W BB 3 B B B B R AR
BH ) — P R, X o HE T 1 44 B T LARIARI R B 5 SR AH B3R
BREEWEHARNMFAE. 13 RRIET AR SR
B AR R, HARKDL. ' *
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Elevator: : State schema |- upset) downset=Q
K@ EAET R ERERSAHR XFSRMWER, B
AT PEZRER TR L PEEES, XBRTH THIE
£4,
o Xt T #4E Add- dec_man, H
Add—dec_man | number + nl? — n2! <

maxsize

Elevator : .

A\ door=open A door’ = close A number’ = number+
nl? —n2!
FZHARAE Add dec - man, MR M BB T RITHRE

* (door=open) , L% H [ 5% B A B0 A AN BRI A Bkt

ZH,EMIERDPTFHRE T HBEARTNEREKER maxsize
(number+nl? —n2! <<maxsize) , WHERVET LT, LSRN
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BetEfa , B B A BN BOR IR S I AU S AN BRI A
2244 7 #l (number’ = number+n1? —n2!), H LB
FH (door’ =close) ,

it BT ERRFENRIALCTEAERDRIM AR
GHR A B ABEA TR, H B AT U BRI R
PHE B A B = S R R X TR g . R
VATREFHEIE, URIERFRERE. Bt EFRLR
P LR B AL B R R A AR R . FFRIBHR R
HERERERBR AT RIBERMREZ—.

EFUER E AR RIE AL E M —F 5 1, B NE R
A R R MR, R R BT R AR,
FREHE S LA BT, W B AT A UL B A7 B oK B,
AR MR EAART S, €k WRIE S B —1
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AT T Object-Z s BEAE B MTE AL AE J7 8k
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2.3.4 HEEMIEHER

HHRE 2 PERO, RIEERE [L.TER, HHBRERO
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B xR S ERLAS A R BHE .

2.3.5 iR

SHRBLEEEROMOX G BRIV AT M)
e, B AR SEME, ANTTHWE TREEE S. XEFTEXE
B PIAEHRQOMOHB DK BERVLB AR EMAE, 7T 551 %
%,UEEXIHITEMN.

#it LUXEAEHEREBSREEE, IHTEHERK
TR a8 A RBRBA K FIRA 3X3.5X 5 Fll RoboCUP
WA ERSG . ST 2004.2005 ERI S M RE . E
M SEVSARRLE BB T 2R SEM 1 K=5%,
IERR R R T AT AN .

HTFHLEE A BB S SHE, REPITERERARE, R
BB B SCRHEM B LM IE T RE B AL R, X R B4
EREMITERE T E.

2 £ X W

| R KRR LA . ERNEARERAREREE . Kt
K24l ( HARFL2ERRD , 2001, 22(6) ;597 ~599
2 HBOR, ERN VRS RREE . A TEMES AT A . 1N

TS5 H,2002,15:1~3 -

3 FHEM, RUKE. HAERER . BTk SR, 2003, 27
~53

4 FHEMRE. ATARETIERERANE . BXRFIS5A
T5fE,2005,18(3):303~309

5 EHP.E. —FETTHNSEREERSRRT. NUBAK
RE R, 2003,5.42~44

6 FRR.%Z. BETARRSIMNERNBATHIRITESE . &
BOREM,2004,4:61~65

7 Zhang Xiao Chuan. APPLY on Action Selectnon Model of Soccer
Robot based on the Precedence Degree. ICMIT 2005 ( Chong
Qing),2005

o 251 -


http://www.cqvip.com

