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ABSTRACT

Inheritance and concurrency are the primary feature of object oriented languages, and are especially
important for code re-use. They provide maximum computational power and modeling power through
concurrency of objects. But, concurrent objects and inheritance have conflicting characteristics, thereby
simultaneously use of them causes the problem, so called inheritance anomaly, which requires code
redefinition of inherited methods to maintain integrity of objects. In this paper, to solve the inheritance
anomaly problems we introduce concept of state abstraction, in which internal states of encapsulated objects
are made available from a part of object’s external interface. And we design inheritance interface mechanisms
which methods are inherited efficiently. In our scheme, we can solve the typical inheritance anomaly

problems.
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class bbuf : public actor {
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{ 483 371 )
get();
Az . size > 0
{ 283 &7t )
)

28 L 238 $7132 7 e AN

g 1AM put) ®lAsE A4 #id A o
Ko shitel HlelHE AHRsts AL Fysin
w7t ‘full’ AEiclMdE 4" £ gide Al
G 2ASAAY. get() WAEE A4 WH HH
AX 3htel delEE AAsE AL Fisy
H#H 7 ‘empty’'s! dHolME 828 £ glde
Ak 24L& 7HAT

dutEoz AL&L QQAEA WL FJFH
259 HHE ASstE J%H Wiz FES

YEHE 7150 FHEG T9, 4EL A
& Zere M2 e PEUE fet 3=
AAHET $AH N5 T8 Fdan B3
£ 2= EYE e A8 fed AANE
o AW AE £eHOZ AT FHY
£ QEsolsg delg Wy A 45 AH
sojz) Az aFdch 19 28 AA ws
AAe dF 3 AuHels REE ey A

class interface : bbuf{

private:
empty() — put() return
mid() — put(), get() return
full) — get() return

public:

new method { size=0¥ 4 empty() &2}
put()
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class bbuf-hl : interface {
private:
empty() { return put()}
low() { return get()}
high() { return get()}
full() { return get()}
public:
{ low$} high } — { mid }
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class bbuf2 : interface{
AN e {mid}
get2();

{out=+2,(in = out)—{empyt or one or mid;}}

}
class bbuf2i : bbuf2 {
get2(); vl, v2& ¥, return
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setstate() {
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class bbufh : interface{
E] {empty, mid, full}
ZA w3 Al {midput, fullput}
gget() (in >= out + 1) {out++}
midput, fullput=false

}

class bbufhi : bbufh |
get() (in>=out+1) {out++;}
when {midput,fullput} FALSE
put() (in<masx_size) {in++}
when {midput, fullput} TRUE
gget() (in>out+1) {out++;}
when {midput, fullput} FALSE
return get();
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class lock : interface|
Ae) {lock, free}
new() — locked=0
lock() (free) — lock=1

free() (locked) — free=1
}
class locki : lock |
locki();

new() return free
put() (in<max_size) {in++}
get() (in>=out+1) {out++}
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