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HEESHHES  TP3LL 1
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RETEATEWEREAR EXARKRRWRHERFEERBEE T RERELTREA
A B BRI R AT H 2 S E T S M AMGHEET N L 20 RH
RIBE BT Z M — M AR ATIE S TR £4 10 9 WEFET Z MWt IR
BHLBRW KBAMERAR ST AR Z FEE5. Z 0377 EmE T8 s
L RA Bir i 2 1) B 2 B BAR A ) B

AT HME Z BRI R TR 2 B RR 1 28 2 X A T M SRR B Sb s 75 M A 10 9
BT FEAY R (Refinement) 7 v h 75 BT S HE TR, PRI R XTRUIR B A7 T 2
HEZHNTHEABEATEN P FERA EXT Z MARRANEAREED. 9
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—EARAS s pX SRS s — M ERAE AT Ll BT T B A 1 Y 1R 1T 0 B 1R A 7T
A ETHTREREMET LR BANEERZ BT AS WA ERHFNE
e AERMZ A, 5 FHXERGTE, FRE RSB SMIEE. X8 LT —18
SR ATE AR TR AR AN A9 3 . RBA R H 3 BRI Al B HE SR,

| Z SRS E SRR

Z ¥y R A RAIN (Schema). SR AIRIEA B R EHREMBIE €
XRERAE BT B E A Reuse) . —AME R dy 28 8036 U R E 13 B9 38 20 2H Al . A1
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FE—IXTHRESAFHHAF. S THREITLUE P FHH, B WL BREMN
FEEZHFHRBPIIAT MR £ EEHEA PERSON F1 1D, PERSON £ AgyE4,
ID B ATl e DA R 4. WATLIRAL E &S (Given Set),[PERSON,ID], 3L 4
A Fid R X D REH RS

— Fid |

members : ]D>>PERSON
bantied ; PID

banned<dom members I

1% B members BRI E — A SR (Injective Function) . ERE-TAHEEHF 1 15
B — B HBERER T — A BN S RRHA - FEH s &5 banned ZEEK
H.EFCEMBANSHESFE BRZET R ER Fid B EREUEHIRE
Fid' #75.

— Fid'
members ; [D>+PERSON —l
banned’ : PID

banned’ Cdom members I

BMATERRMAIB AL BT SR £ 2P HATBNEER L7/
AR AR BB LA X Fid, W AR — R R R MR SRR R A N

— AddMember
AFid ‘
applicant?: PERSON

! ID

applicant? & ran members
id? & dem members

- members' = members {J {il! = applicant?}
banned’ =banned

XEAFd 2—4HA,
E

Fid' ,
AddMember BT EMMAR—THIEERNEFE, - NS HERME S
it FEET FEERRE SR, SO EME R B members' UFHHHEBBHZ £E
banned” iR banned, 2F Z 1 ES A4 v 2 Rk 1~3].

— A ERAF R AT A AR — R TR — MR Z A Pre 4538 R3R4E 5 OP, MK
BB #1F PreOP. X F —A4E OP, IR X BRT state HMALZBMASHFE—TR
R state’ M H AR out! FEFTIRHRER ZRMRKE. W OP v s #MiT. BN A
3 state’;outs! + OP. fiE A ST EAE R -1 REQITREMFRE £ VDM
MR O ¥ o A — 34 1R BT B & (RS B & {4 (Post-condition) Sk #i52 — MR k. {H
EZREALTET-RRFMAAEEHA. MEH - THERFMNEIRRELAENEE
FHHXR BE L ERARXTHRAENN. G EAMFHEHNA. Z WWE&AHITRY
B AT A R SE A BB OP EUhii A Ir S B RS EBRMG AR, R
RS 3B 1T R E B A B AL X8, Addmember ¥ 5 & 4 (4 7T I I #8 K PreAd-
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dmember #RZ. ZEERSERRFd BT EER ..
r— PreAddmember ‘

Fid

applicant? . PERSON

3 Fid’id ) . 1D »
applicant? & ran members A
id! &dom members A
members’ =members |J {id! }applicant?} A
banned’ =banned

BAMTIARE T THERER. RS T E— R T8 &R
RS AT LB 2 LR T B 4R B B91E 4] (Statement). LN REBIE
Fatk s T 97 PG s 2. TE st ROR L=>P =P, 3 LDy A Py 43 B2 BT AL AT S 19 AT & &
1, L B BUE AR o 2t 0 8 15 20 3R 78 o BT 2 S50 ) R AR ) .
HBE AT K TR T . 7B £ AR08 A 2 A7 B 5 R A5 70 S0 TT LU 3
B, 403k — 25 PO ok 0 B 0 B 3 MBS VAL A b B U A R4 T 45 B AR R X SR 3R
AR T

2 —MTEUmERGNREE

Bl — T ATE AR RENEEET, AR AT RS, BEAK—MERAXET
8 P 5 BT AR A2t AL S B A 26 Ik 2. TR ATTARAR Z MR DS AT B AR F i R
A B T — P ET R RS R B R RS L AR R S LRI A P AR A AR
B RONEEHE R EHSATREAREN R EERRRXBAAR I E R XA
AT A — A X TR B B B AR RS IR B S A ML RYIESE: 18 fhad B2 0B Lo i %
WA EREEEIEAN BFEN Z G 62 8 R T E R AR E
MERZRERMEFEROTEE —MERM ARV NIER, B AR IENE
—H R T A2 B

R T ETHETE A ERNAR TR MR ER L AR AR HE

<"HIA T, Ok Lo right, 56T @ BAEFNESR  RATTE RIS IR EM T 68 TEARE L
REFE R OR A e HERR A9 Ty AT

Procedure Precondition-Simplification
(X F o E R R YR SS i — DR B OP, A B d — M eaf B b By AR A0
PreOP=—calculate{OP); {313 OF MEIRAH}
pre-simplification; {—~F0 {5 {k #3#2, # ¥, PreOP 9 dec—part §l predicate_part}
set-null {sg_list); {HiRPBES!)
bt_stk-—nil;
put-in-sg_listy {# predicate_part P FE-F HIFMK R A sg_list)
WHILE sg_list 38 FEHHFHT G HEETR DO
[sg<take-head(sg_list); { M\ sg—list LB L —DFBF!
IF sg € dec_part
THEN push-bi_stk{sg., ‘D’ ,j¥; {D Ak, BAR sg MR8, | B RAERARES PSS
. ELSE IF JESE A — KA R HMER L] 5 sg 7[LH
THEN [IF sg £ L ] instance{ BJ Lj 35 AT B84, B Lj. right %25}
THEN push-bt_stk(sg, ‘L>,})
ELSE [pusb-bt_stk(sg, ‘L7,
sgs<substitution(L} right) ; {sgs A EEH) L] MAGIRI (B L, right) ) instance}
check-push-sg_list(sgs); { %} sgs AAHE —TFHIF t. 3 t Esglist, M4 ¢ B A sg_list 3%

_ e e =
T T T = N i AR S o
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‘ #wih
16. ELSE IF feg g AN AT se W TFHMESER L]
17, THEN [push-bt_stk{sg, ‘L’ ,
18. rewrite(Li.sg); {Ll Li B5 sg PHTIH)
1%. push-sg_list(sg) s {f sg WA sg—list By3L 5]
20. ELSE (remove-exits; ({RIH X ERHEFERFIARTTE)
21. IF sg RSN R
22, THEN en-sg—list(sg) {4 sg B A sg_list By B}
23. ELSE IF not empty (bt_stk)
24, THEN [(sg,j)<pop(bt_sth); GOTO 8] {[d #}
25. ELSE exception}

J

Js
26. print-bt_stk; {41} bt—stk o FIiEHE)

27. recover-schema; {(KE M BEXLWERER)
28. END.

H. o pre-simplification 3y
Procedure pre-simplification
{Hi R {k, PreCP}
. expanding; ({15 X, BT PreOP Ao SR
. dec part«-PreQP §)i8 043043 5 17 591548
. predicate_part<PreQP B4 ia 4845
. eliminating; {#R predicate_part EF |7, [ﬂﬂmﬁﬁﬁ@} JIP+» Q=] PAQ fBY TP » QoY ]« P=>Q Bk
1% ~
5. opr-app; {X} predicate_part as ¥R A7 F 300
6. transform; {éﬁ- predicate part T iR}

. end;

ﬁi B HL (One Point Rule )y
Jx:S« (PAx=t)StESAP[t/x] (X\t)

W R, A — R RR R T 0, ZiBE T R & T B R 5
27 BRI P R T A S R R ekt B i B A R B L. (K\OD B &t RAF X

¥ 33 B precondition-simplification o, #§ bt_stk T E R 4 =JC 4 (sub-goal , tag,
index), BF/RT — T Bin. e SH HRRIRER T ERYEREETH TR G5
BHEB AT H EE SBAEA brstk, L4 5 i 7] SERY 1 310 REEF. SATAH T Hin
A EHBAAR. bt_stk AP HAREI YL RAR T EHMES 8- TEREHT —
A BRI B 6 EE BT IR A9 F Ar. selist & F HIRMIFI K. Wi BE KM sg-list
f L FEBC— A F B 7 05 EF B AT SRR A P R — BN, MIMER T B4R, A
AT HERES. “LEE— T ERTAN SRS MR FILE. E8H a3
& BRE B AP B B9 & — R 4E (Unification). FHEMERMRIM XSG —EFH L
rewrite E— M HEEFREEFARTHREANIE AFHETEH: WEFNER
MERSNER NRFEFRITHN—IEEAN—A2RERAEER ="W L RNEBES
ERYS”H—HIT A rewrite HR¢ ="R‘STHBRTHA—HRRFEXREL EEE
BHERANRRERESFRIN G Hik, J#FENEE SR AENKRSLE. M —1F
HE LT RN T Bin, WRE A —4& 7 N AN H brstk 7 32 exception [ A
PR BEE M- AFUERDES, MRHEREEN, MAKFEN—&HCHRIE,
B F Btisg BA sg_list F4kgE while {555 FN), BoRBHE R T EAEP L PHREB,
AR E RN Z 69 E MBI ERIEH 2. I substitution (L. right) R 3E*IT

»eru»—
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Fic " 4530 B TS 8 B B B SR AR AT L. right A9 AR BT A5 #. 33 AR remove-exits 3 Y A
FHAERNEEEFER BRU se-list PHERHHEHFEREAN T BiR BRAX
BRER HRFERAARER. FES F B 4. print-bt_stk # recover-schema #f—
KRR R 5, TRPDEH L% WE X TR AT H Rk

3 B F

BRERMEEEF T A ERE ATETHEH SR, g BNFR FEE URERE
L F AT AT 0 BE =" 00 T /R4 L. right. IE LI 2 /Y AddMember i
FEPEME S OP 3k 1K BB 3 Precondition-Simplification gy fr. A calculate, P4 (BT B &
K PreOP %

— PreAddmember . I
Fid
applicant? . PERSON

3 Fid';id1 ;1D »
applicant? & run members A
id] &dom members A
members’ = members U {idt Fapplicant?} A
banned' = harned

¥ Fj Pre-Simplification . 14T expanding, B 8 FF Fid # Fid',dec_part * {members €
ID>+PERSON , banned € PID,applicant? &€ PERSON ,banned - dom members | , predicate_.

part 2h
3 members’ ; [D>4+PERSON; banned’ . P1Dsid ! (ID «

- banned” =dom members’ A

applicant? & ran members A
©id! & dom members A
members’ =members U {id! applicant?} A

banned’ =banned

"1 B BT 2 3R eliminating [5GF B 40 A B4, BT opr-app, 1 T BIAE
B members’ 1 banned’ I F F{H, 4145 F predicate_part

3 id1.ID -
members {J {id! l=applicant?} € ID>+PERSON A
barmed € PID
bannedT dem (members {J {idt j=applicant?}) A
applicant? & ran members A

id! & dom members

AT IR 3. 4,sg list F br_stk ¥k 25, 147 5.sg list % {banned € PID, banned
“dom{(memberslJ {id! t=applicant?}),members| ) {id| |—=applicant?} € ID>PERSON,

applicant? € ran members,id! & dom members}.

IATH R 6, 33 B AEFF. take-head B | T HiR banned € PID E sz, HHsg €
dec..part, FIr RLTT push-bt_stk, = 040 (banned € PID., ‘D’ ,2) E A bt_stk, X E ‘D’ &
R T RGERS RIS MRS IR, 2 BERA1E dec_part FRILIE. 5 2 Wil take-
head Bl 7 B #7 bannedTdom (members U {id! Frapplicant?}) E sg. EH P EE Fi2 dom
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(AUB)=dom AlJdom B, (bannedZdom (memberslJ{id! |>applicant?}, ‘L”,il) F AAR
bt_stk, A ‘L HEFAEHEMNTE 1 A EEEREEFH TI5 RAEL &, rewrite {#
sg A} banneddom members Udom{id! f=applicant?}. ¥ sg B A sg_list fI3L3. T EL
sg._list 1T B #5 bannedZdom members (Udom{id! {=applicant?} Ky sg, R B FH TR
ACBlJC<=AZ (B, (banned—dom members Udom {id! bapplicant?}, ‘L.?,i2) [E A bt_stk,
sg H%E B EENA A F R bannedSdom members. K sg B A sg_list. FE sg_list
% E B9+ H tw bannedCdom members ¥ sg. [ ¥ sg € dec part. ff12 . (banned ”dom mem-
bers, ‘D7 ,4) FE A bt_stk. B4 F H4F members |} {id! {>applicant?} £1D>PERSON
AT, ARB X TREANEEERIU x>y € XY e XY AxEXAyEY Ax
& domf Ay &ranf, (members |J {id] F=applicant?} € ID>PERSON, ‘L’ ,i3) JE A bt_stk.
sgs FEE WX EEEENHR. &5 T Bir:members € ID>PERSON,id! € 1D,ap-
plicant? € PERSON ,id! & dom members,applicant? & ran members. % )5H M FBiFE
1E sg-list H, &k check-push-sg_list FIGHT 3 - F HAFBA sg_list [ 3LEB. BUH sg. list ¢h
R 1~ F B 45 members € ID >>PERSON 3} sg, [§ sg € dec_part, ff Bl (members € ID
>PERSON, ‘D’ \ 1) HEA bt_stk. Ry FHirid! €ID, AR TF dec_part, L RA 2 &
a] K7 FH. g 88 remove-exists , BLH sg_list B —F HBirid! &dom members, #y i {52
HBAGIF R sg BI id!:ID -+ id) €IDAid! &dom members, ZFHEBH/EEI x:Z+ xEZA
xGA=AFAZ MNP ZTTHMEBEAT bt stk,sg EE % dom members# 1D, FFERA K
HAERWHE T FF BREEA sg_list 1R FHUY sglist T HAx applicant?
€ PERSON ¥ sg, [ sg € dec_.part, # (applicant? € PERSON, ‘I, 3} [E A br_stk, BR{E
# precondition-simplification 953 6 1 WHILE 8244, BB} sg_list iy B F B AR 1
& %A R, B2 applicant 7 & ran members 1 dom members 210, 1B 1 WHILE {§#5.
R bt_stk R NE. 85 H recover-schema, G R BT B R 4B N
B S——
Fid .
applirant-? :PERSON

applicant? & ran members
dom members==1D I

AddMember #24F o] LLELH #5077 1 5 B & R capplicant BARR—EAHE D 4
BA BT AR &

¢ HRIE

KA 1R, X Z MR B A — SRR AT B AR, REEE— RIS
Fr B T A B AR AR R, (BRI AR S8R B R T — N U B R R L [ A R
15 BT BR AR AMI A E BAEB R Z R0 kP B RN R E. R 7 5%
U BR B T X B A B B AR PR 4

S0k

1 Diller A. Z an introduction to formal method. London: John Wiley & Sons, 1950,

© PEFEESSRAFITUR bt/ www, jos. org. en



9 Bifpdo. 7 MAEAB I EEEOH L e

-~

—

<51
1

[y

Spivey ] M. The Z notation; a reference manual (second edition). London: Prentice Hall, 1992.

3 Potter B, Sinclair J, Till D. An introduction to formal specification and Z. London: Prentice Hall, 1992,

4  Miao Husikou, McDermid ] A, Toyn I. Proving the existence of state in Z specifications. Chinese Journal of Ad-
vanced Software Research, 1595,2{(4),326~-337.

5 Neilson D. Prasad D. zedB; a proof tool for Z built on B. In: Proceedings of the Sixth Annual Z User Meeting,
1692,

6 Jordan D, McDermid J A, Toyn I. CADiZ-computer atded design in Z. In: Nicholls J E ed. London: Springer Ver-
lag, 1991, 93~104. '

7 Jones C B. Systematic software development using YDM. Prentice-Hall International. 1986,

THE SIMPLIFICATION OF PRECONDITION
IN Z SPECIFICATIONS

MIAQ Huaikou

(Department of Computer Science Shanghai University Shanghat  201800)

Abstract In ¢oftware methodology. formal methods is being paid more and more atten-
tion and has been applied to software development. 7 is a kind of software specification
notations based on mathematics. The simplification of precondition is a standard check for
7 specifications. This paper discusses the precondition in Z specifications and its calcula-
tion, proposes a termination condition for simplifying the precondition and presents a sim-
plifying algorithm which can autamatically produce the justifications during the process of
simplifving precondition.

Key words Formal methods. Z specifications, precondition, simplification.
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