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Analysis of Inheritance Anomaly due to Integrated of
Inheritance and Concurrency
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Abstract

The integration of concurrency and object-oriented programming paradigm has been a
goal of researchers for over a decade. The concurrent object-oriented programming
languages used for various concurrent applications development. However, concurrency
and inheritance have conflicting characteristics, thereby inhibiting their simultaneous use
without heavy breakage of encapsulation. This conflicting phenomenon is known as
inheritance anomalies, have been limited in applicability and have not addressed all the
issues that synchronization raises.

In this paper, the behavior description equation is introduced for the solution for the
conflicting phenomenon, between inheritance and object-based concurrency. As a result, it
can solve the several inheritance anomalies and is not necessary to redefine method.
Therefor, it offers flexible concurrency model with an emphasis on the reuse of both
synchronization and function code.
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// buffer S

EMPTY = put.PARTIAL

PARTIAL = put(0{number{SIZE). PARTIAL

+ put{number = SIZE}.FULL

+ get[0{number(SIZE]) . PARTIAL

+ get(number = 0).EMPTY
= get.PARTIAL

FULL ............
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// Pseudo code of buffer class
CLASS buffer {
int NSIZE, number = 0 ;
BEH_CTL :
EMPTY = put.PARTIAL ;
PARTIAL = put[0<number<NSIZE].PARTIAL
+ put[number=NSIZE) FULL
+ get{0<number<NSIZE].PARTIAL
+ getlnumber=01.EMPTY ;
FULL = get PARTIAL ;
MEM :
viod put( int item )
{ number++; -}, // store an item
int get()

{ number--; -+ }; // remove an item
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// get_2 buffer a2
EMPTY = put.ONE
ONE = put.PARTIAL + get. EMPTY - (8)
PARTIAL = put{0{number{NSIZE] PARTIAL
put{number =NSIZE]} FULL
get{0(number(NSIZE] .PARTIAL
get{number=1).ONE
get_2(number=0]. EMPTY
get_2(number=1].ONE

+
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+
get_2{0{number{NSIZE] . PARTIAL
FULL = get.PARTIAL + get 2 PARTIAL -(10)
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EMPTY = put.PARTIAL
PARTIAL = put{0{number{NSIZE) PARTIAL

+ put(number=NSIZE) . FULL
+
nget(0{number{NSIZE) .PARTIAL
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+ got GET rooeeerververmecanes ( 12)

FULL = get.GET + nget.PARTIAL

GET = get(number=0) EMPTY
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4 put . PARTIAL «+eeerneeereonse (14)

FE(1DS EMPTYE TE4)9 FYstn, F2(12)
9] PARTIALE 7%(5)9] PARTIALCIM get. EMPTY$
get PARTIALE AAF Wil get.GET, nget. EMPTY,
nget PARTIALE A2 =93tk 7+8(13)e FULL
= F8(6)9) get. PARTIALE AASI2 get.GETE &
A3t FE(14)olM GETE nget_buffer EW22
A7 ga Mz =dsigct. 2 43 nget_buffer
29] vjAE e} F718 AToA A4 o] s
A},

4. ofs ML
n_buffer 220 78 b A4S 98 FHog
oe3 2

// n_buffer Zd2

EMPTY = put.ONE e (15)

ONE = put.TWO + get. EMPTY +
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nget EMPTY  -ovevevenens (16)
TWO = put.PARTIAL + get.GET + nget.ONE
+ get_2 EMPTY = (17)
V.ZE
PARTIAL = get.GET
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