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ME Hiph T —RARGKGFTRAFE— adBRUSTRY$BA T AT E BN TihebEnd

HERELIETRLER e RS TRAGRAME HIBTOE et BRI R LAL HiE T

A, AN+ TR G HEBF R DEHFEMNFT R B TETH—RRESHEAH

Garment, XX X BT P LRSS B EMENL R ETAHAR FELFALLE L5, WiFT AR

AAMS MM T LR Garment B A7 BB F 469 2 8404 bR 42,

ERE HAFE U4V THUFE.BTRLEITHE F T, BETHRE KFEN,
Garmenrt.

tEFESEE TP

B R R ERHE F (YRR S L EET O E RTS8, T T ER SR R TRe A R
TR, MR LB, — AU % T B AT (R E) M E A B T B RAT B RS
AT Z B0 B4R 8 0L SRS B WU B MR BB A T B S BUY M RE A F (ER EE  FIR
s K R BB B0 B R IR T BRI, MR AR R E T — R EAF BR DRI R, AR VR ER LT — 5K
(Garment) WA TREGZSH A Z @M RE BEMA T AR HEEERFEIHET AL HAET AT AN
FRABFRITFLRLAMRMB,FTRENRIF REHET - RAT 608 F R

X FS ER M FREG AT, RS FRARFE O ENEE RS ERRRFPRI— T RRERN
HRARBEMRTRD, R UFAECHRPRIOEARMAEX T REFIEH A TENER.

HAOVA G, BETNHEARNEHERKE, VBSR4 Rb SREERE—SBE Lo W, LFER
BEE AR GRS BENRETEM S SRR SHIRALETETEL SRIFERHAFTRARGLER. 7
He— P — e, LA BE — B SRR B SO RO T R R

1 EERBENERENREFRAE

ML R RS &, RATR G — W RR WK R, AT RSB REF ROTE" R
EIEEFRR RAFEARGHEFENTENY I HARBR LM ESL ENZ AR ETHE 1 RER.

FHEF 5 E MR R R, AR AN FRB T~ — R SRR, AN R R E R TARY
ST EEE FCME S MRS EGIER). BT 2 & LSRR BRI & AR R REETE
FRMTFE RALHIEELTFRET BB ERSRE TN RER. BIFFRE A2 S bR R
Ry 0 FH T S SR AT 00 TR IE O SR SRR IFLEE A R AR AR BAL R F R R B RACR AU T LT TH,
BRI AB S IR (9 R A R T

B R 9 A e R (T R TS R B T VDM (O MEEIE S B B R ) — AR R R SR i R R R T 3
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EREESEEEXHEFEN, ERFTESEYRGERT RO EERN R A - R THBFARERR AT
MR R T MR SETED ALY A LB FITES ENSR . REMS XA ERERR T REIER
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SRR A SRR R
BB REE MR LA B E B9
TRER L el rral
| LR smEN | |

Hl HEAFE KEFRHNETFE

2 JEWH—RAR SR

BIATMRENERESAFRTE SAERE FHETHHANN. HTER Y AR4MMENY ¢ RIE
H AN HE T BB Y Garment. — 1 Germent B — B E BB S3H%. TEHH B Garment B £
RigEEn.
ATHBHE,XEN BNF BT —E¥ R.[ARFERAETR ANEZFI (Al R s A2BHTRA
BHAWEZFFAIRT A THRE BEFRTREF. Garment HHEHIT.
garment; ; =garment id1 from id2 Ix BE %/
spec /e WEE %/
import inher—_part;
[type—def | strue—def ]-;
{with op—list}
impl /% R %/
[trans_def]-;
end 41
Germent ZEH R L LR BF garment 55, 4 8 A0 G 5540, 4 B spec #l impl 3485, & Garment #1,
KRB 2 HYBREH BEHSOMEHEN EHHSO A HBESHUHARERE (NHARRERRE
MEmLEaER RS U ERSE S EREMR T, wpec B0 E LIBT d1FP £ B2 Gl 2 HHIB 7 HW)ONEF
Baimpl 4L HAR MBS RIES AP ESEAIHETFELET d26 1308 X080 LTS5 S 08 LR
SLAbkg—aRk B, B85 42 JIWE LEAES . LETEHRAET.
R A% RiREHS inher—pert A58 4
infier-. party, = [id3]-, |all {except[id3]-,}
ForH id3 YA E .51 4 vinher—part AFE 38 LTV IR BY SO BT A AR AR BL A 4 0 — T 2 X A DR R A9 L
FUEE all except 2 /5 F MRS B E2R O £ LK (all).
spec B 7 B9 type-def JH FULBHE ToAy a2, Higs: 41t
type—def:! —=type id4 { ‘(' parameter_part ]’}
{literal [litersl_part]-;}
operations [operations part -y
end
Forb ide ot KB RERE parameter_part 393 & 2B 01 S0 R i, iR B H AR TIT % Stack[al FHHH « B
BEAUHSH, WHRRSE.  TRUSPHTIRUTER, WHNEFRUS I LET R,
T PR literal _part f operations_par: 8 il R B RIA ¥ B E X MIRVEN B RE LR IR . RES.H
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FREaSTRE X EES RN E AR LA i AR R ey e R,
spec I BY struc_def I FIHE T A ABOEN . HiBEY
struc..def:: =strue id5 { °[’parameter—_part ‘]7}
[struc—part]-»
% spec WIS H with BI85 T —4~ op_list, H LA S 8 S E T A1 SER 55 & .
impl MR- ATHRBSHEN, TRBERHTHEETRIMESEL, HBRNT.
trans.def: . =transform id3 { ‘[’ parameter—part ‘1°}
{repr type /x BRAERX «/}
rules [rule])-®
{with [trans_decl]-; }
end
—TAERREBBIET dINBES AP ROTE @2f I8 AT RME S R adar i P
BICHBRRN RS B HE L R ST repr SIARREH, BRBUTRLIFET RSN S
Aot AR EATHEX DR RRNEA. £ AR HANFER, B IER A B e Rl 5 RRdka >
[€] 89 AS3L 3% & (Represent Invariant ). rules 7§45 4~ 13 2980 Wty 2247 P AR 4 LB 0 T 22 30 45 0 7 R i S IR B2 0
P ICE M, CE S R R ) 3 R SR8 4 B B 2 40 1 47 19 20 B AR B = (R i IR EH D). 194y
AR AT R W A B A E B A, MR T s T B Bk, X — X DR T3 i b iR
e N, e THBAM M B4R X RN BT B a0 i LRk (9, 1)

3  Garment F1ZhEE

Garment FEEX EXFBIES L H#THE AEMEHMAES LVEYAFREAAESARMEE R, Garment %
BE LAMBESRTHARITH. L =Carment (L). Garment 3BT LB L MR REWT & HET L'
Garment #Ul. 88 L 4 L'MALEE . Garment R FIEF L #E 7 — MK arment) , XET B S L WO FHE
ZRIH L. LEEBIERN, L SRR Rt L bR E.

BE LPHMMEORERR T MBS T HA, T RLET L Por S el S0, B IR
AR, ELMET L HRF T HE A S, L PR R E RS & — il B A FT4R 4718 5 (I C, Pascal
OB LI, X BT HATIE S B OE T (Kernel Language). T ABRALETF L HETELERHITEE . ETE
MNETLHEBESHHR FHPESR AN EXMEAEES FEMATEYENMARAHET L TAF
= L.

FP Garment HET T EFHNESXALR.E—FEGBRATERTG ZRESMABSE SHENHN . KS
ESEFHNFREFENE. Rt TEAUR CEFARONERS K. HERETETMRES. B EHET
WERBE FETEPEEESHARAEASMETFTEFEH, KR RER LA Germent Mg 555
Bl — s EERAMES UREREY MR iad .

VL =Garment (YA ZWR LW FGES  AHFANSER FEAT EXATHRTHEEBS K BIEFY
BEAMTESEANEENEER. A AR AR RK. Garment fHET W REER MR F = 40 RE. I Garment
Y tmport BB AT transform HR4F 7 7% , XAERT 20 BB H 0 94 7 B SR80 2 07 15 8. o 3 Garment $EHE 47 all BF
. [ Bf,Garment I BRFEREBHT AABRERFANRKEFASFTRLERM . — M BER P HELS UM EEIERE
ARG ES IHEHEBRYFEER Garmenm BHH— 4 EEFHE.

BEEHETAMSET LREFTIRGETNARBRE T Eo SR RERTHAT TR MR Z
Yo LEETRILBET L —BHR SEEFRINEERILEEF IV —EHR. S N EERERER
HALAEELS, — BRI HHSMBTURERE MBI, T L' = GCarmens (L), 7 L'#Y Garmen: 0¥ .
spec P HEE LKA impl A BT LWHREH BEREI R XA AWM B Garment FFRFRE
Garden S5 Y.

b Garment 4t T —FAES B SRS ZIATH, RN HETHER .0 Garment R HEEFAT
RIFFNAERBRRN T EH#E. 7 L' Garment 3B F, ST 24T R 55 R 7 spec FAHA R, HELA IR tmp]
WA TEAREREET L AL BRI R LI & Garden B/, X — A BLUTHER—HFH
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HIETREERGEGABERT RN, BFES L'H Garment MBEMHEI 13T L'V H R, i
PEfEEAER K. MEEAIAETFRTREN . GAFREAMEYHIENIHGER XA THERRES
Germent t4TRA# .4 Garmen: M HBEFEHFETEH. O

4 Garment F R

BE Gurment HE X BB A HFTHT —TEE AT G A K HF I Garden (Garment development

environment), BB FAIRAEC I REVE NARRNA SN . RE R RMEERARUETE.

Garden EEHW LA W FEATR ETEAIBENEFBALE. Y L' =Garmen: (L) 3, B 5 THABEA L
# Garment 7, AP EAMEE L R BREAT R UERET N XEANEES, PELEEFES HIRES.

BRFEadREd s MREFENAMMNERT SEMMSEFIE OCESEFNEY. EFHNEFT HAN
B4 AEEEMTHREFEE . FERER PS8 T 4308 25200 B0 8, 4k UL SR 2 ¥
£

FEHAMRERRAMSE —HFERMME T AANEAT  EF BN BT EAIBRBEENAT L ImiET S
FIEERME CEEFASEENEL. FEHAETRET BERTEETVLATAL, BT WREE N
wLHE.

FH Garden HITREAF RN LERBOE AR MU L' = Garmenti % ik
Garment (L) % 18], B2 % Garment #7135 5HE ¥ £ /R # Garment
WR SRS A TR NEY R B T E AR L. L GesmenJ—{ Gormentip 8 86

HiEE L'H Garment L H G2 ¥ Garment) 2 Garment SRR il R BT HR |
1 SRR OEE L LRSS BRLOTERTER. [ -
SRS RN AR LR TR TEE L ’_'[ LELTLE N
BB, 3 — L BT B S 2.

EREEORE, HEY LS RRAKEE BEEY P, PBE
WL AFIAE L RE 15 P S EE LT P B L L 2 Gardently TfF il 2
HH N F BARRHTHRE, B, SR BN AR TR L 09004, SR, KT 83
HOBEBF Y. LIEN ETEINREFR.

Gerden B2 Garment . X R MMM T 8 7 by — M1 23R, RATRAZHFFR I, M 52
Ff (Self application) FRF R T BPBREH EREFREMMEF TRET —RLR, L IERATEEUFLT
IR HE B, B AT T BB TR S . O

5 SRR

EXRUT —HEENBEAF AT E — DREANT ARG AREFE XA EENEGS EERTEE
HHANBEY, SXREAHTE. FXRE T ETH R FHEVH Garment, H U & B FF &A1 FHE
WE L BEFTEHRE BEAT AXLR BREHEN BT Garment T & 5% Garden.

¥ Garment HRTAEARLBF, RMFATHABRLHETERCHOCFRR FHIELTNRE BRAFEX R
FES FERE YRR B AATAS RS T EIER AR VRWT Polya, VUM, CIP I Ada B FiF %
AT MBER AR, SHE, BIEX Garment W BT THEFW, ABFTEFRIESEL L — TR
BEL LEE AR A TIETMAR. EEAT ANIB L RIBETEAEY, R EEHE REERREY
FHg. B o A NEA Garment FHIFAIFEN EERUFAER S B R Ideal IFXIHTTHHR. BLIFTHE
SEMFET RN - RRSWESEFTIE - STR.

Bie HEFEERFEAMEBYE L HEBRE 10FEF RITBHEEI T AEHER. BT — &M%
BRI RTENRR T TIRAG /NG B L iR v R 100 80T 5 A O MBI R & e F R D LB RI0E.
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Language Abstraction, Encapsulation and Development with Transformational Method
ZHANG Nai-xiao® ZHENG Hong-jun® QIU Zong-yen'

\{ Department of Informasics School of Mathematical Sciences Beifing University  Beijing 100871)
2 Department of Compuier Science  Beijing University Beijing 100871)

Abstract A systematic software development method nemed “Model-oriented Transformational Software Develop-
ment Method” is proposed in this paper. In this methed, data abstraction is enhanced 1o language abstraction; the
specifying of some specific software is abstracted to language specifying) the implementation of the software becomes
language reducing (transformation) the process of software development here could be deseribed as “specification +
transformation”. Following these ideas, a mechanism to abstract and encapsulate languages named Garment is de-
signed. Relationships between languages, which are clessified as inheritance, shielding and extensicn, are described
with Garment. Taking a language knowledge base as its kernel, an environment nemed Garden (Garment develop-
ment environment} is implemented to supports system development with Garment. Finally, the system structure of
Garden and some development cases are described.

Key words Formal method, software model, transformational method, language abstraction, language encapsula-

tion, language family, language knowledge bsse. scftware reuse. Garment.
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