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1. 3l

Inheritance (kKD &)X G ESFIE A F LM S Z —. KZEN DA FBXFER)
Mt —MREPROHETS, B E RN S (Object) M2 (Class) PN, WARASFF
inheritance, WS AWMANRERK A T M XTGBT o ALK Z A —FH 2 IR KR . Superclass i
R TR subclass WIAEME GZA0), 1M subclass B EMAIL superclass WIXFALME, F4
JEHARRE CRifb) . R 2R ER (Code Reuse) M ELIEIEL —.

B X GE S, REREIN T —FRMZEIR[WZ88], 1XFE, superclass
1 subclass 2 [A]H15CFR HIRE—Fl supertype Rl subtype Z AR Fa o IXFINE Y 5 22 HE S0 i
MATAE inheritance R subtyping 2. 1017 AEREH IR o X T2 B0 00 1 6 526 25 S U
inheritance F subtyping ANNLLIX 43 JL AN S 38 A T4 52 mi . (B BEAE 3 I & M (concurrency)
SIN %05 S (U[Agha86] [America90] [Yonezawa90]), AATKIN inheritance A
subtyping Z [AIFEAE DM, 2 HILPTIE AR A (Inheritance Anomaly) L% [MY93].

TEFE RN GE T (COOL) ™, XHZIR AARIMFERILITC. X5 [ IR AE i R 20
MCEE I AR a8, RTS8 1 9 A 3% 3 W o A v O A A TS AR P . B R
()3 2 X0 G P A AR 20, #ERN R 2B ARNS (Synchronization Code) . RIS 3=
B PR G N S 3L S AN I HE D ) I R & 8 CandF R ITiE, AR, 0= Ar 5 )
BAESE) BT —FLR, BNEZPZ W (Synchronization Constrains). 1{E inheritance JZ{XH,
Tk OJEME) G AR nT RE SRR XL R . #etg % U, subclass B superclass 11
XFRFEIDLIH, AR AT RE LA A 2R ) superclass AISEAT SE MBS, WA AT REEE H &1,
XM I 5 AT MY 93] Hh 0 B IROFR A 4k R S W . R I 2 HT AR AV 223X 7 T ) ) iR

([America87][KL89]), H IR K7E ([LLNWI6][CRRIS] .
XAk RCFE IS, BRI T S EEA M (1D Bt B i [ 22 HLH MY 93]
(2) LPilrAl 2 i [Meseguer93|[LLNW96]. {HIX £ 5 vk H REA KR i gk /N 4k K Jse o 1 1 55
HA e AL A b At v o) 80, [ 0T P B 1 IR e, A ANAEH S —A BN S EriR X
[BCCY5], HRFIXAZE—NIFIBE . SEfr b, B TP, R F LGt n] fg 2 i
FE GOl G R ([ABSB94]), X Ui W4k A& S WV )& inheritance 755 HIRFL o

AT A GRS T M A BT I T [l E 52 (R 4k 7 A g e S b FH

R A4k & Gincremental inheritance), XFANIE) subtyping 5< 2 N 2% J& FLRF A 1T
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Rk AT V. XA R TR kAR SR ISR I SE 0T, AN S RAN R RO s PR 5 [ I 4
FE T AEFERIM X G5 TN inheritance JZ XA subtyping JZ IR X A% 5”7 1% —INIR
(R P

71 AN SRR S ARz R R DS P AR R WA e T AERR AT DL
T 4k 7 I H L% [Meseguer93][LLNWO6], 1M 3 — &8 114 M A 4k 2K i A& AS ] 6t 4 1)
[CRR98]. FtH: s A = 2LE X Ty ek TAEIR >, HAE A . A SCHE IR S Al
b, RO ARBTG5 B T — ML e X

B2 WA M S s WD UGRARR EILG s 5 3 1T AT 4k R S IS IR S i A
o S A SC A X RIS P IE A s 26 4 1 EW R ATE T aUh e kR IS 56 S
R FHAS ST IR 3 SORESCHR A H IR A DG bR B i IS I MRS TR EAT TR, 4B ARSI
MRS T I AT [ 5 G B A H b A P T AR Y — A 2 T o

2. WRAAKRFISR

class Buffer {

int in=out=0, buf[SIZE];

method put() when (in<out+ SIZE) {in++; //restcode of put() };
method get() when (in>=out+ 1) {out++; //restcode of get() };

H
class Buffer2: Buffer {
method get2() when (in>=out+2) {out+=2; //restcode of get2() };

H

class GBuffer: Buffer {

bool after put = false;

method gget() when (lafter put && (in>=out + 1)) { out++; after put = false; //rest code of gget() };
method put() when (in<out+ SIZE) {int++; after put=true; //rest code of put() };

method get() when (in>=out+ 1) {out++; after put= false; //restcode of get() };

H

class LockableBuffer: Buffer {

bool locked = false;

method lock() when (!locked) {locked = true };

method unlock() when (locked) {locked = false };

method put() when (!locked && (in <out+ SIZE)) { int++; //rest code of put() };
method get() when (!locked && (in >=out + 1)) {out++;  //rest code of get() };

}

2.1 HAHREMIX I Buffer, NFH TS Buffer2. GBuffer £ LockableBuffer

F &Kl 2.1, 28 Buffer S T — M BREEM X A, v DAIF AR M4 52 9 KL pur Bl geto [F]
WHUHIR T “method guards” J738, BIA%E— method W IN—A guard 181, (EK 2.1+
e “method method name when guard”. GIHRX2E Buffer $EMH vk gget Kty 12K
GBuffer, HAFAERIFEARMS, M JTVE put 1 get ARSI E B Lo X5 gget KIAT N
[[] get, (HAT]LLKERTE put < J530AT . [FIFE, Mt Buffer 115 —4~1-2% LockableBuffer
235 R AR i)

XA RA AR AR 2 S0 AL AR AT ST S IR 5 s A T S ) Ak 7 i

(Inheritance Anomaly) [MY93].

k7R T IX — MRS AR E R SRR BE S AL S . B 2.1 R “method guards”
[FCHLH, 28 Buffer2 v A IIME et 4k 74 Buffer i) 7775 put F get (JLrBirik get2 Jj%
RMNGE X 2 N6 E) . TR T ACT+H (—Fh3E T Actor [1i5 5 [KL89]) KH Behavior
Abstractions HLii], Buffer2 {44 Buffer IS AN R 3E G bt 22 8 e U7k put Tl get, W 2.2,

T BATTRE S T AR M P AR AR AR S RIS, IR A ST A R

3. BSAREIR

Gt KL, O R AR TS, ¥ S UE WX ) inheritance 2 UCH
subtyping JA IR SRR os —HF LR .



3.1 X3/ Inheritance 1 Subtyping

Inheritance &K (class) Z A —FHZIRGHR, 1 subtyping &R (yype) Z AN
WK . Type HAGRBKM (type-checking) FITESL, W LAFIFIEE R & X, BRI AL 1%
I X G BB A X MR 1M class FATSEBIQIEE T X, J& 7= A2 Sl (PR (templates)
B class S N—FREER type, IXF type BIIRIZ X class B —MRE; (H St Kbf
A type AN—TEHXT A class, R4l A2 m] DL HEAS B K I [WZ88] .

class b _buf: ACTOR { /b _buf'is an Actor
int in, out, buf[SIZE];
behavior:
empty = {put}; partial = {put, get}; full = {get};
public:
void b_buf() {in=out=0; become empty; }
void put() { int++; //store an item
if (in == out + size) become full; else become partial;

void get() { outt+; //remove an item
if (in == out) become empty; else become partial;
b
H

class b _buf2: b _buf { /b_buf? is a subclass of b-buf’

behavior:
x_empty = {put}; x_one = {put, get}; x_partial = {put, get, get2}; x_full = {get, get2};
//x_empty renames empty, X partial redefines partial; x_full redefines full;

public:
void b_buf() {in=out=0; become x_empty; }
void get2() { out +=2; // definiton of get2

if (in ==out) become x_empty;
else if (in==out+ 1)become x one; else become x_partial;

H
// The following re-defines the methods in b-buf-
void put() { int++;
if (in == out + size) become x_full;
else if (in==out+ 1)becomex one; else become x_partial;

void get() { out++;
if (in==out) become x_empty;
else if (in==out+ 1) become x_one; else become x_partial;
}
H

2.2 H ACT+HHAIA R MIX I b buf, MIHLFEb buf2

RPN RIET Y, class & NEERAL, CUSETRIELINENBY], 54 class
(PISEF) L IR L . Type 7] BAF LA IELLHNETT WS Cexternaly observable) 1T MFEPE
ML BIER S, Bl ope SEbr bo—Frxf oo AT ARG GO R BL ERTIR ) “—FhiE i ”
[America91]), WHIZEIEKRL Cabstract data types) FEREH AT A IIEHEA

Subtype FEMRPEIE KA, 1 subclass SEMRIEBMAKAE L . Inheritance J& T JG4, 1M
subtyping JETHI# o Inheritance Pefit T —FhIR 2 (ML A FIHLH] . I inheritance,
subclass " T (reuse) superclass W48 . P.America ¥5 Hi[America9l], 1L inheritance 1t
ATARS AL A58 H BT RAT R REAR Clnns | N A8 e 108 FR) JEg 2R R 77 325 Pl BB R A 1) )
PERUT A AR AR - AL T, I NAZ ] subtyping AN inheritance SKAEFTRAT AFF
[

A subtyping (PRS2 v B e U] (Principle of Substitutability)[WZ88]: An
instance of a subtype can always be used in any context in which an instance of a supertype was
expected.

g5 LHTk, inheritance JEAE AT IZIR AL, 1T subtyping FEAEVE SUZR EAEEE. T



FRARIS L — M IR, (HABELRUE subclass REWSAKA superclass WAT J; Ja 3 2K
subtype TR¥F supertype WIHEFIANAATWEAT N (BB AT R, fEMYE—gdts, QR %
HKZFR. Inheritance |ZIRFA T LIFLSR S “is similar to” (8% “like”) WRZ, ¥ “is a”
KAEMAEHE subtyping 2R R T Cn] DURR 5 NEEFIE AT K, B & A 1Y subtype
< BN B SR is a A FISER]” D .

3.2 i gkK

Subtyping B3R subtype TREF supertype (N HFMT R CATBAE & — R AL, Ui RIP 250,
subclass {ES N JEYERTTEERS, 4 T BRI XA &, HE S EEN A superclass 4k 7k
TR MARIS BEAT Y R BAE O, IR R B SR T R R ORI B S T, 4 AT
inheritance |2 IR MARTE L0 1 JE B/ ARAR AT o IR R AREAD 7 3.

LA ARE R B8 5 TR s e e 2 32 EE R Sl v, LR T2
KT b7 BCH B UV AE 52 3 7= A . WA S8 T AE AR v] LU T 4k 7K ) [Meseguer93]
[LLNWO96], i 55— 48 T AR WA 4k 7K S 5 A& A v] 3k 7 (1) [CRR98]. [CRRIS){E inheritance
AR R BT, SRR T TN EE o $2000E X, Semr AT RRT 4%
PR ) i PRI AR A A 53 1Y), BRI AT AT — i R 7 SRR ) o 3K — AN (1) 0 S,
BT E R 5 SRR AR AN SRV k2R R RIS A EAT AT T X & e o T 50 AT IHE g i A
P A E Sl eS| il i N e = 1 e (R S AR S5 . B W2 72 Qi VS
h RE R .

B, STFAEKIFREFANSES (COOL), Witk gk & 18 XN %A T AFE. ikt
KT Petri M) COOL ([Lakos95] [BCCI5]), ¥ W (Subnets) ¢ FFE ARG ARG 1
(1), Vb BT SRR PTG IR 73 5 AR AR A I o AAE . % /] 3.1, Ny 22 Nis
Ny B N3 M, Niw Ny BN B4k 7K T Noo

SR, PP O R I 4k 2k s T ity (IREE) s, iR AAT W EM . 16
IR FRD T 1) 6} S R e vE o, ACKE I T J2: inheritance ()—AN L H I, AT A EH L
AU LG, BRI 2 RAHHCR, B RS RAFEZ AR, HEAR

CAnSERS 7 TN A0 FURTERE B IGO0 N A 18 o XTI R X SR, 1A T
A B H [ SR 2 inheritance [)—ANTEEEH I, AT A 0 SE 58 2 HL A AT, A )

AT W EHAE COOL & subtyping & ZARTLAT . T 25T e vl 4, AR EH
AT A EH 2 18] AN A2 A Ak A SRS AR s . DRI, A TP A ], 7 COOL
YA X ) inheritance IR subtyping AR —Fi&Hs, VP28 T w0l TIXFEIALE],
CO-OPN/2 [Biberstein97]. H2ATINN , ATTEARIKNH, —4 COOL S(FFZA AR
subtyping JAUGEARF LN 9Cbr b, fE250 OBPRAIF LR mmxgiEET, 20
H—N2EIN subtyping JZIR: B supertype WSERITT 824 AW R, 1EH subtype [ SEIHH

M M N> N3
a a a a
b B ] 1 pt 151
\ﬁ?

c c c

K31 ( NisptMo, M <pi M I MNs<ic W)

WA [FIRE A S X ZEIER—FD.
BV ESAATAREN subtyping JARIER, NARPE N ) HARKREE, X7 AN CA



W2 TAE[LS94). 1E—"Ml7, [VBOTIHIET-32E (encapsulation) Fih%: (abstraction)
(1) JBARR H 3 SCRAFASEAN (branching-bisimulation equivalance) 575 LT Petri M [R][1 P
A subtyping R RSN BASAT IkAK), 730k <pt F<pj, BIE HA blocking 7 X (RJ)
FR3E subtype MM N 3252 1L supertype WISEHI BT REHEZ MTH B, 53 BA hiding W S (R
F¢ subtype BVSEBI A& T-IL supertype (1541 Pt e 4552 I L Bt K, BAENEIESD .
EE 3.1, N <pt No» RIFEBHIE Ny b b KBTI T, Ny F Ny IBIESAT A (FE53 3¢
REAUI SR D 72— 201 [N Ny, <pj No» B N, ) by BAE NS, Ny AN (1)3)
BAT AR BB Ny <teNp, FF0T N3<pt NoV N3=<pj Ny

THNTANF] (1) subtyping K FR, DhARH 12 /D RAMIE 1), [CRROSH & ik ms] T
X 20, BABENN, MAFEW subtyping F 5, Wi gkA&” 108 X NA Frix
53 IXBEAT AT B ROU b E AV AT T4 () 45 Bl e bR S 1R 925, AR T8 SEBR T
RS SEEAR Y (1) subtyping K& I, XFFAE[VBITIH, 5 subtyping K FR <pt.
<p M<tc (ZIE 3.1 73045 7N kR CR FFAZ 8 N Cinheritance-preserving
transformation rules), "CAI1HS W UFELEAARN subtyping R FR ) “Hil k& ” LG22,

3.3 HEEskARE GEERE )

AT LUR W s R BEAR R AR S IS (B nl 455028 4 B e i Bd i3

(D AN E S HLHIA AR DR RIS, R Ak i 1 SRS B F 1) (i 2
FE 291,

() IBEFEHI G, L class Rl type ZEUifiE T, AT AFER inheritance BRI
IHKEN] subtyping R ZWIAE T o B> class WA —NE—1 type 5 Z XA LU Z X)),
H—A™ type IN—8HF 5 HXT N class (B W5 4 15 type BREHI 2 ).

3) M HE—A™ inheritance FNNERfFE N T class FIEEA LHI—F BT (preorder) % .
—# inheritance FWE X T —H inheritance JZIRKZF, *— class A K HIZ4LT)
inheritance I A ¥4 3& H 55— class B, W A F1 B Z [8]t B IXF inheritance |2 IR K Z (7]
X HEE S 4.4 HalE Cr 1€ S0 o FANE T A inheritance B E SLIFT inheritance J2IK
KEAFRNZLIE T 563 inheritance JAIRKEFR (R0 GE X 4.4 Hhijuls Cp KERfE .

(4) —Fl inheritance JZ IR ZSEIMNHERN subtyping R Z, WIHRATAT HATIXFN inheritance
JEIRK AR class 3TN IPIAS type 2 [MIF R A X subtyping K F o

TEX NS A3, GRZIRKCR P SEIL Subtyping KA p, SEIRIFAAEMNKR
P BRAR p BRPHL, ALBEUEX (Z0E X 4.6, SCHLRF F &M Class J L )
Type Jul;) .

K2 B ) 5 B 0 5 AR BRI A0 R 1Y Subtyping < % type (B) & type (A) HITRA iff
Bt AT GXBIRTETEEE inheritance FIRKER T, B4k ADo 0 ATAT —Fh 4k 7K 24 IR
KAHXAE 8 AP Subtyping X7, HAR'EHSEIIXA Subtyping K& . RS, W]
DA S — iR o I bR 2 I 0% R E —PIAH N Subtyping K& GE UTIERL, W[ 2%
555 19 5,11, Uni[wz88]H IR 1) 4 it 4k 2k OC R AT NS N H AR ) — Tl Subtyping KR .
{HAEAR BRI T, A AT AT — PP gk R 2 RO R A SEINAIE 5 P IS — Subtyping
KRR

(5) ¥ P Al Q 21 LASEILEERN subtyping 7 p WIS inheritance |ZIRKHR, H P A
QoA AT —A class . A{ER R PN, A WAEAT subclass B, #iA- £S5 B 545 O T Subtyping
KR p) MM (RIE AT A —EU) type 1 class C, HFFERR Q F C J& A ] subclass,
WIFRAEZ RN subtyping KEZRY inheritance JZIR K F P Al kKAL) 2 inheritance JZIK K Q.

(XOge— MR T, 582 ARE M SRR R, B e S e X
4.7)

X FHFh Subtyping X F p, WA class B FI C “HAIEN type” BMA type (B) &
type (C) ({Ep F) WIFIA, [N type (C) A& type (B) (FEp ) WFRA, Arh
Subtyping RKEZE—FEITFRR (pre-order), MAEMIT XA (partial order) (HIH ALK %
XFRPE), Bk B Al C “HAIEN ope” AMEK type (B) =type (O



AU B A DR AR JZ IR 2 ) “ ATk R A2 38)” RRII L W4kREIRKE R PRI Q
Sy 4k AR HUAE RO AT R SRZIE, 2 Re Re Rpo XH, I R={r, s ... » m}ER
WE L kAN, ey, my s ma MBS L WITH inheritance AN (W5 4 1),
AWB R={r, 1}y R={r }o BENTE A, B M C, <4, B>Er, <4, C>Ery, XFF
TEMRZRKA P QF, KN4, B CHFKAEMHAE33.1 (a) Fl (b) Fin.
W P SZBLIERN Subtyping K F p2, B R R, Frbh O WS2BL Subtyping X% p2 (B4 4
A 4.1 Flar 4.2). W 3.3.1 (d) KRERR p2 T, MY TR ype (4), type (B)
Fltype (O) KZRE . WZER5, 5T Subtyping 5% p2, B F C A MEN type, Rl
WiE<type (B), type (C) >Ep2 L MN<type (C), type (B) >Ep2 (5% LiRITL), XA
BFH, FERRP N, MAMTHRC, 15 CH T Subtyping KR p2 1) HAE
(1) type 12K B, MAERFR Q T, BWZE AT HXAGEXTM A R C HEAL,
A 1E Subtyping % p2 K, MRIZIRFFR P “TAIGh& AL F)” A ZIRKFR Qo HsLhrd
N Hy: T p2 B XIAT k&K R (R Subtyping KR i, HAZIRKR Q 5L
A DL AR Z RS R P BISEIRE ). 7Rk, Rz m JURFE TS (i
p2 BT LR AT AMARIGT-BE G n T o] HHD .

A type( A
B C type( B) @tVPE( )

(@) TE4kARJZ I F P T (c) £ Subtyping K#pl |
A type( A
B @ C type( B) type( C)
(b) TEdk R ER <R QF (d) % Subtyping F<Zp2
K3.3.1

(6) —FiBEZ RN IAEAEZFl subtyping K F. B—FF subtyping R ZHSFNE —Ff
inheritance JZR K F AU “Wr 4k ” KR, XA “WrigRgk&k” LR —E & LA
SEILZ subtyping < Z I o

KL, W gkak” &M IS, IR CBAR” mgkaaTr e filhn, “ BNy
BRI RIS ARRE T AME ST 954E 7 kAT N O 2 “FALY T, ARA] LU XM gk 2k
YEE “Eria k& s (BRI EE “ [P AR R 5 VAR ERAME 0 ” iy =04 & “ 34
() “HIG AR s AT, AR R0 SCHOET g CAk AR, BRI A — AN AT
PIE o U gk MRS AR PE A R T DX a0 AR AN “ AR s 57 Tl il F i i
B

(7) XHH—M subtyping 7, 5 FTA 0 LLSEILX P subtyping < &) inheritance |2 1K<
ZE TR AL 2% subtyping K FRW) “EHGkA&” R, WX TIXFE subtyping K7, 1%
S WEYARE (anomaly-free). (ZILE X 4.8 (2))

CTYRA S BREALAT—F inheritance JAIR IR F 0 SEBLINAT A4k A 2 IR Csubtyping
KR #al i “HAR” gkA 720 Utk ) SRS,

(8) FXMTH—TEF HITH subtyping R F, 1R A BH SR CE, WIXFHE S A
FEGR AR T, T MAFAE DR S o . (S e X 4.9)

(9) X HE—Fl subtyping R F, “ WX GhAK” OCZ PRI 45 R BRETE CRP g =gk 7k



K RITALE inheritance FRNELZ ), & /D> (Wil 4.3). R —A inheritance |2
KRR AT kAN L) 2]« Bt X4k ” SR I REPEIE K T

(10D X HE—Fl subtyping K F, F NGRS RMISAE, W “Hfgka” XRAZ, 1
AR R > (S Wi 4.4) . DU W SEBLX Rl subtyping &R inheritance |2 IR KRR
W

R ARSI FRTES FIRRE S AT e 2 TE A R, Ho inheritance J2 IR
K AKX N —A Class Yulls, subtyping 2N N—" Type 1515,

4. XA RIS

T [Peirced 1 [ML71] ML s B 2 i, RETS B BRATIE IR 4K K S LA A It
S5 — /M RS 2RI e e o SE N @A B = A8 Jas (category) . TioWs
(subcategory) ¥ (functor).
EX 41 —ATEBE C 5 (1) X% (objects) B ob C 3 (2) MEFPMRZE N (A, B),
MNA—A Gmorphisms) HIEEH hom ¢ (A, B) (F ] M L F3Cf54%0 €, " 1aic 4 hom( A,
B)), A g8 A 18 (domain) A T8Ik (codomain) B; (3) JATLATXI % —udl (A,
B, C), fi—/M hom(A,B) X hom(B,C)%| hom( A,C)JHLSf: (fg) — gf. CHIMXIZH
SH R LR &AM (Cl) 47 (AB) # (C,D), I hom( A,B)Fl hom(C, D)y HAS; (C2) #7 fe
hom(A,B), gehom(B,C), h€hom(C,D), W (hg)f=h(gf); (C3) X NAEEANXG A #iH—ME
55 1,€hom( ALA), [EFXHTA fehom(A,B), H fla=f> XL gehom(B,A), H 15 g=g-
EX 4.2 oW D EVulE C —N e, M HACY (1) ob D cob C; (2) XHTH ABe
ob D, 5 homp(A,B) chom ¢ (A,B); (3)%} A€ob D, Fl1yehom ¢ (AA)f 1xEhomp(A,A);
(4) X} fehomp(A,B), gehomp(B,C) M g fEhom¢ (A,C), H gfchomp (A,C). # D &
s C ) FulWs, [FF ob D=o0b C, W D FAJEWs C 5815 (wide subcategory) .
EX 43 ®C, DN, N CEIDF—AKF FAE: (1) —MobC 2l ob D i
A — FA; (2) *HFAT A,B€ob C, M hom ¢ (A,B)3] homp(A,BYE MW f — F(f). F
I AR LU R 454 (C it gf & XAE €, M F(gf) =F(g) F(f); (C2) F(14)= lgao
W GERD) HMARIES L H, FTH class AN Classy, FTH type MEEE 4 Typer.
B A€ Class, 77 LS — MM, ] instances(4) T A WFTH SEHIELS, X Te
Typer, class A SEHL T HALY Va€E€instances(A).aET. it type(A) =N{T|A LI T} (&L
[CRRI8D), iX LN K5 KN ST o X L IRA L « SAEAT 4 € Classy, #H type(4) € Typey.
R AL Ri={r1, ras ... » ro}37s L AN, Hrh5E— 1 < Class XClass,
— ¥ (preorder) % %, WAL B MERIALIEYE . L T subtyping X RF IR NEES Pr={p1,
P2 oo s Dmbr FeHEE— pic TypepxXType,, 22 FRkH . XHET pEPL, TATHEMNT p
(1 398 <k R FH 4k R 4E R, Ry Rk
EX 44 WRcR,, JUBE CrE X N: (1) ob Cr=Class;; (2) XJHif5 4, BEob Cr, hom
(A, B) /& FAVE B NME: (1) HA71E reR, i (4, B) €r, W rEhom(4, B);
(ii) X} CEob Cr AF1E ri € hom( A, C), r,E€ hom(C, B), W ry ri € hom( A4, B) (iii) Jx ZAf
I Cid. Cil)e HERIFE CREAFAE N 4.1 FX Co A—NEET L [ Class yuli (EREURTE )
THIET, WiFKA Class 65, 47 R= Ry, WIFK Cr AFET L 1584 Class {ults (MNIEF L
HI5E3E inheritance EIRFZR), iEHN Cro
41 WR c Ry, RcR, RENXN Class {il5h Cr, R & (1 Class il h Crr N
Crit Cr [F70ME, JFARZ N Cr [T Class ;.
WEH: e X 4.4, SHEAT 4, BEob Cr=0b Cri» hom cw (A, B) < hom ¢ (A, B)o
L 4.1 AT R < Ry 5E XK Class {55 Cp #52 Cp 11T Class JE 1% .
EX 45 W pEPL, s T, Jy: (1) ob T,=Typer: (2) XHLfi[ 4, BEob T,, (4, B)
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Inheritance Anomaly in Concurrent Object-orientation
Sheng-yuan Wang Liang-huai Yang Chong-yi Yuan Ping Yang

Abstract. The combination of concurrency and object orientation is definitely natural except for
inheritance. One of the interference between inheritance and concurrency is inheritance anomaly.
Although have been researched extensively, inheritance anomalies are still only vaguely defined
and often misunderstood, and almost no formal work has been done. This paper sets forth a new
viewpoint of understanding inheritance anomalies, in which each subtyping relation would have
its specific incremental inheritance. Related concepts and definitions are formalized through the
language of Category. Some issues of the paper are well adapted to distinguish and explain
different standpoints about inheritance anomalies, and can serve as guidelines in the modeling of
inheritance.

Key Words. Concurrency; Object Orientation; Inheritance Anomaly; Incremental Inheritance;
Category Theory



