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1 Eiffel B EH#R3E
Eiffel RS —ALRE L BIAE LB TRMNEH LN,

System=Class_map
Class_map=map Class_name to Class_body
Class_body ! . Generics :seq of Id
Parents :seq of Parent
Attributes :map Id to Type
Routines :map Id to Routine_body
« Class_inv  :seq of Assertion
Rescue :seq of Instruction
Eiffel RIF BB, MAREER RS BRI LESEG LN EE L EY.
Parent::Class :Class_name
Actuals ;seq of Type
Renames :map Id to 1d
Redefs  :set of 1d
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Eiffel BMBAFET , HAMEAF QBT E XBUF /R BN LRANFFED KR
ZRAR . RARAMAC A HRA,
Type= {Boolean ,Char,Integer,Real } | UId U Class_typelJLike_anchor
Class_type. :Class :Class_name
Actuals  :seq of Type
Like_anchor:: Anchor:Id |J {Current}

GRS AR RS AR

Routine_body . : Deferred : Boolean
Formals :seq of Dec
Type—_mark ;[Type]
Pre :Seq of Assertion
Externs :map Id to External
Locals :map Id to Type
Body :Compound
Post :Seq of Assertion

Compound =seq of Instruction
180 AWAE VPR R &4 453 e EiAMiEREES.
Instruction = Assignment [JCall L Conditional {J Loop UCheck U {retry } |UDebug
Assignment: :LHS;Id | {result}
RHS;Expression
FHIE R PR = 24 RS B A 3 PR S 18 TR B 0 3 A R s T A
Call =Qualified_call U Unqualified_call
Qualified call::Supplier: Expression
Feature_name ;Id |J {Create, Void, Clone ,Forget ,Equal }
Args.:seq of Expression
Ungqualified_call: :Feature._name:Id
Args ;seq of Expression
FAFEA.
Conditional ;. Then_list ;:seq of Then_part
Else_part Compound
Then_part.:Condition : Bool _exp
Then :Compound

AR S
Loop:iFrom :Compound

Invariant :Bool .exp

Variant ;Int_exp

Body :Compound

Exit :Bool_exp
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RARCEEE.RHBER . LRI REH P UE XFEE Result . RERH,
FERAX, —TRBR . R EAME T REK:

Expression=Constant |J {Current,Result,Nochange} |JOld_value

UCallU1d L Unary_exp |JBinary_exp | (Expression)

B M B SR ML T 4/ 2 B4 B

WFProgram ; Program—=Booclean

WFClass :Class_body—+SEnv—PRoolean

WFParents :seq of Parent X SEnv—>Boolean

WFParent . Parent->SEnv—Boolean

WFType: Type X SEnv—Boolean

exp. type:Expression X SEnv—=Type

type_match; Type X Type X SEnv—>Boolean

WFRoutine ; Routine_body—=SEnv—=Boolean

WFInstruction : Instruction—=SEnv—Boolean

WFCompound ;seq of Instruction—=SEnv—>Boolean

WF Assertion list ;seq of Assertion—=SEnv-—>Boolean

WFExpression ; Expression-+SEnv—Boolean

WFCall:Call—-SEnv—Baoolean

ks T BRI R A R B THRAR T Eiffel A% 3535 30, IR 098 20 BRI
B F 48 AE o A R %6

2 Eiffel f9X%sR A

Eiffel MIBEEH IR FEER—WEDERE B, B8 & Eiffel REZ1TH B IR B
HI&.

Object_memory =map Qop to Object
RAMEH o THXT R EHE.

F AT 168 R o — f P9 R A B 4 T R AE R Oop) AR PR, B4 M HRRLERLH,
ARG AEALESEY, B ME L HRENERER SR, L8 w R e
P28 1 R H.

Object :.Class :Class_name

Actuals :seq of Type

Fields :map Id to Value
BHEMRREREHRER . SR AR AR REH:
Value =Char_value [ Bool_value | Int_value |JReal .. value | JOop

3 WK OiE
FET R E X FBP, BAOTHE AR RS SRS 3 &R, S AR AR R,
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HEMFARFE T A EXAFHIER. SIS HBERARABRESTHNRERE, BHEE
B EfTMEE, TERARBHTSAEE CHRTERFE. Hib. 5EHLHMRZMN
RERER.
3.1 WEIK
BE AR o BT A RIBRAY “SCE7 Y8R RE LT LR AR
SEnv!.Class :Class_name
P :System
Routine;Id {J {Create}
Where ; {require,ensure,rescue,class_invariant }
3.2 Fh&HH
EIBFHREEIERRFLAAMNRNRRTERS. AT ZHREN T AT
JFAE IR0 AR T 2B 4 49 JE 06 45 10 -

DEnv::Current :Oop
Args :map 1d to Value
Result :[Value]
Locals :map Id to Value
Old :Oop

E—EREED YR TR BEEREYN, F AEE M ETEBP R, R
2 B 2 X R M B8 04K Result WIEERL Eiffel 7351030 M #1737 46 WAE.

4 BIFREEN R

TEVE X7 B, B R U X 4 22 ).

PIFREY — P LB R R H A — A ER SR, TR E—MECT TR, H i
MR BEAPRES. HFEIRITRE RN, FIROE RN Y5 Offd”MisniE B
B TR .

Routine=00p X seq of Value X Object..memory—Object_memory

X [Exit_mark ] X [ Value ] -

i T “goto 15 & BT A9 AT, Eiffel BUF T ZA4E ¢, R, “goto™ ¢ L H 5
F HEERAAT NG B, 8T BB S, Eiffel 5IANER"NH. BiliE4=4E—
A B AP HE I 1 1% (7] Ah KRR, b BARAER S B B R E MRS AN E iR S W
PIREFZT. MAEFNFBFRERTRRAE S HBREL KRB HFRRRE. TEHE LS
BBt £ 5 8 L 2 o .

4.1 X % _

TRILFES TR ERRET T RE.

(DERSMTHETREEFERE ORELENS OHBRELRENEHIIE
PR
4.2 HOHH

HATAEE RIS 51 & Eiffel SRR 7% A7, VDM M3 FRIE X EARE R B Dyl gt
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B R
B, BN UL 5RO AXrE X E.
Exit_mark == {Failure ,retry,exception}
a;Exit_mark
P:Exit_mark—=Boolean
t1:Exit_mark—=DEnv—=Object_memory—DEnv X Ohject memory X [ Exit_mark]
t2 :DEnv—=Object_memory—=DEnv X Object_memory X [Exit _mark |
exit{exception)/A\A&,0 *+ (8,5,exception)
(tixe [a—t1(a) |P(a)] in t2) ;. DEnv—+0Object_memory
—>DEnv X Object _memory X [Exit_mark ]
(tixe[a—=t1(a) |P(a) ] in t2) AA3,a » let e=[a—t1(a) |P(a)] in
let T(8.6,a)==if a€dom e then r * e(a)
else (8,0,a) in
r+t2(8)(g)
(trap (a) with t1(a};t2) :DEnv—=0bject_memory
—DEnv X Object—memory X [ Exit_mark ]
(trap (a) with t1¢a);t2X2A8,0 « let h(8,0,a)=if a¥nil then t1(a)(§}{a)
else (3,0,nil) in
h - t2(8) (&)
4.3 SHHEBERXMENEH
1R e R RN, TR LR R I XS SR 2 W] 0B [ E R R MU RI AR
oy MR EN
Rescue =0op X Object_memory—=>Object._memory X [ Exit_mark ]
Rescue_body ;Rescue _body—=SEnv—=Rescue
MRescue_body[’ mk —Rescue _body(rescue clause) JpAAcurrent,o »
let 3=mk —DEnv (current,[ ],nil,[]) in
let rescue_body=il rescue_clause=[ | then rescue_clause else
Rescue (P(p) (Class(p))) in
if rescue body=1[] then (o, failure)
else
let (&' ,0',exit_mark)=
(tixel retry-—»33,0+(8,0,retry) ,exception—+A3,0+ (3,0, failure) |
in MCompound|’ rescue_body Ji:(p, Where—>rescue)do)
if exit_mark=nil then (¢',failure)
else (o' ,exit_mark)
4.4 FHEGHBN R
A, AT AR RAHE LB C 2R E LB SRR, B H— R4

MRoutine_body:Routine_body—SEnv—=Routine
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MRoutine.. body [ mk — Routine_ body (formals, result— type, pre, locals, body, post,
rescue) Jp AAcurrent,arglist,o-
let (o' ,old_copy)=object_copy(current,s) in
let 8= mk—DEnv(current,
TVar_id formals (i))—>arglist i) | 1<{i<{len formals ],
initial_value (no_like_type(result_type,p)),
[id->initial _value (no_like type (locals(id),p)) |id
€ dom locals |,0ld_copy) in
let class_inv=Class_inv(P{p) (Class(p))) in
let inv_pre=[mk— Invariant (class inv) ¥* [mk—Require(pre) | in
let inv_pre_body=inv_pre «~body in
let inv_pre_body_post =inv..pre bodys~[mk —Ensure(post) ] in
let inv_pre._body_post_inv=inv.pre_body_post« [mk —Invariant (class_inv) ] in
let (& ,6" ,exit_mark)=
(trap exception with
Aexception ¢
(A8,0+
let (&' ,exit—mark) =
MRescue_body[ rescue (o) (Current(3),0) in
if exit_mark=retry then
let (6" ,exit_markl,v) =
MRoutine body[ mk—Routine_body (formals,
result_type ,pre,post,locals ,body ,rescue) J](p) (current,arglist,o’)
in
(12(8,Result—v},0" yexit_markl)
else (8,6 ,failure)
s
MCompound! pre-body_post Jp
386" in
(¢" yexit_mark ,Result (§'))
LAEENE, RGBS MERERE R — B &R AHE.
M Bh BB AL initial_value 38 18] X B 28 AU B 71 i (E.
KL HMELRYRE:
MCompound ;: Compound —»SEnv->DEnv—0Object_memory
—DEnv X Object memory X [ Exit—_mark ]
154 05 SR EUE U
MInstruction ; Instruction =SEnv—+DEnv—0Object_memory
—DEnv X Object..memory X [ Exit_mark ]
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5 HEWEH

FrAE B 2 Eiffel X% FZE47 8 MBVLHE 7. Eiffel RARFZE N AT ESRHFY
R 8 | MBS A R 4K A T, Eiffel RHIEHAHEAFWHER . —FrBEX UaTd s M3
RERM, A—HEMEEXMNSRYR SR, SFIEHAR &8, BT ERSENERY
2 A M AT R K.

HEEAMEXHTETUE LN,

MCall :Call =SEnv—=DEnv—0bject_memory

-=DEnv X Object_memory X [ Exit_mark | X [ Value ]
X H LR EEANE LR,
MExpression] mk —Unqualified _class (fn,arglist) Jedo 2\
let (actuals,d ,¢') =MAIl_Expression_list[ arglist Jpdo in
let externs=Externs (Routines (P (p) (Class(p))) (Routine(p)) in
if fn €dom extenrs
then
let (a",exit_mark,value)=
MExternal _routine[ externs ({n) (actuals,current,d’) Jin
if exit mark ={failure then exit (exception)
else (&' ,0” ,exit_mark,value)
else
let newnm =new_name (Current(p) ,fn,Class (¢’ (Current(8))),P{p)) in
let find_result={find_call_body (Class (¢’ (Current(8))),newnm,P(p}) in
let (¢",exit_mark,value)={find result(Current(8),client,actuals,s’) in
if exit_mark={ailure then exit(exception)
else (&' ,a" ,exit_mark,value)
MExternal _routine ; External —seq of Value X Oop X Object._memory
—(bject_memory X [ Exit_mark ] X [Value]
—HFEARE R
MAIl_Expression_list ;seq of Expression—=SEnv-—+DEnv—>Object_Memory
—>seq of Value X DEnv X Object_Memory X [Exit_mark ]
58 Bl B 21 new_name A RARKEER RN -
new_name :Class_name X Id X Class_name X System — [1d]
HAEN R XL find _call_body 2%} I A & B R 4K.
find_call_body ;Class_name X Id X System — [Routine ]

6 MRGIE
BEER—MEMER, HRLFENELERE, RE MR BERIE Eiffel MBRAUET
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I RAE SR 3 R A QR AR LR, g U R In T
MCallf mk—Qualified _call(id ,Create ,arglist) Jods A
let (actuals,d ,¢' y=MAIl_Expression. list[ arglist ]pds in
let object_type=no_like_type (exp_type (id,p) .0} in
let (¢"snew_oop) =new_object{object_type,p,d') in
let (8”,6")=assign(id ,new_oop,p,d ,¢") in
if Create € dom Routines (P{Class(Object_type))) then

it

let (6™,exit_mark,value) =Routines (P(Class(Object type)))
(Create) (néwvoop yactuals,as”) in
if exit_mark =failure then exit (exception)
else (6" ,nil)
else (¢”,nil)
BIFE new_object RIE — M F R FI,
new_object {type :Class_type) ;new_oop : Oop
ext wr o;Object. memory
rd p:System
post new..cop& o A ; =oJ {new._oop—>mk —Object (Class (type),
Actuals (type) » {id—initial _value (fields (id)) |id € dom fields
=object_fields (Class (type ), Actulas(type),p)}

W B e object. fields 3R HH 2589 B 4 IR 5.
7 EEIE

B W Eiffel B0 CEY T E RSB S WEE, FTENRINEN Eiffel
RYEHIERE.
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SEMANTICS OF EIFFEL
Li Shixian
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Ruan Wenjiang

{(Computing Center of Zhongshan University, Guangzhou 510275)

Abstract A formal model of the Eiffel (1988) programming language is described using
the denotational style. The model defines Eiffel’s object model and two environments (dy-
namic and static) at first, and then studies semantics of Eiffel’s routines. The “exit”
mechanism of VDM is used for processing Eiffel’s exception.
Key words Eiffel" , OOPL", VDM, denotational semantics.
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