










m a -.u/ adurerv .countrvc = "France" 1\Sport.car(V)), "the price 

•, ! a n y new Ferrari car ia at o r above $40,000" (yearv > 
1 'JS. l 1\ m odt>l v = "Ferrari" pr>cev $40, 000) , "the engine 

<A any Ferrari car ia above 600ib•" (modelv 

dr>ur tratny.weight 8 > 600), and "any engine of weight 500lb• 

o r h ,gher must have 6 o r m o re c ylinders" (weights 500 

CJ!I' rder # B 6). The query is "find all new Ferrari cars 

t !. at t.ave m or e than 4 cylinders" (Q [V : yearv > 1991 A 

m odr l v = "Ferrari" Adrivetrainy · cylinder#s > 4)). We also 

a.&s '.lfne the class V (as well as S) is clustered (indexed) by 

t l. e a tt ribute price in the tulderlying system. Using the above 

• it can be followed that the resulting query will be Q [S : 

rr. &.ld s = "Ferrari" A years 1991 A prices 40, 000]. The benefit 

' " r, :-,v iflu s: t h e a ccess t o class Vis reduced to the access t o S, red\Ul

travenal is removed, and a restrictio n on the indexed attribu te 

ia d i If o nly 5% of the vd:uclea in the system are aportscars, and 

uf sp or t scars cost less than $40 ,000, the query coa t then may 

r, , r< ::l u ud t o abo u t 1 % of that of the original one . 0 

t . ..< Irnp le 8. If the query in last exam p le io "find all 4-cylinder 

F- r ( Q [V : m odel v ="Ferrari" Adrivetrainv .cylinder# = 

4:). t hen during the construction of q5, the restriction 

druw tra•n v .cylinder# 6 will be added, and a contradiction be • 

d rtr r kd . T he que r y result is empty without evaluatin g the query at 

a il. Cl 

Conclusion 

In this paper, an approach to optimize queries in an OODB 
envi ronment using semantic integrity constraints is pro
posed . The concepts of restrictions and SICs are gener
a lized in an OO DB environment by incorporating certain 
0 0 feat urcs such as classification concepts, bilateral class 
trave rsal s, and subclass assertions. Solutions to problems 
int roduced by incorporating these new features in deciding 
tf.e applicability of constraints and semantically optimiz
ing queries are discussed. 

T here a re several related issues that deserve further in
vest igations . First, how to efficient maintain and manage 
t he kn owledge base; Secondly, how effective the optimiza
ti on system is; and thirdly, how a semantic query optimizer 
and a conventional optimizer can be properly integrated 
together such that better performance can be achieved. 

We are very grateful to Dr. C. Yu for many helpful 
discussions. 
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