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(A Query Pruning Technique for Optimizing Regular Path
Expressions in Semistructured Databases)

o oE 9T =R
(Chang-Won Park) (Chin-Wan Chung)

B Y4 AMBEEEL A¥H 27vE 7HHEA ¥ FTEA dolsdd did ZofE 1] ¥
& 7183 A adolth ]y FYHAE FRHELREH Z%Eloll Aol BHad &a4g AAsY] A
F2F HHE JYoltt. 28y V€ AAAE dF AMAZBEES 493 HAHYA RIe B¢
7t gar, 712 AN FFHE FAHYSe 71EY YU AL FUhe B2 FEEREY =
FES Fdsol k. B =RAME AAE e A gAZ 748 5 UA FuAG REE A
2% 7I¥E &N8T fEld §F 9A FAAAE oF AAZEYY HHZH ARHoo, ApHer
7B B8 FEEAAEY =HES FUSHA d=te HolA e WHEY o #340] 3ok
A= F72F vojel, ZojAA, FRAZEE, HHs)

Abstract Regular path expressions are primary elements for formulating queries over the
semistructured data that does not assume the conventional schemas. In addition. the query pruning is
an important optimization technique to avoid useless traversals in evaluating regular path expressions.
However, the existing query pruning often fails to fully optimize multiple regular path expressions, and
the previous methods that post-process the result of the existing querv pruning must check
exponential combinations of sub-results. In this paper, we present a new query pruning technique that
consists of the preprocessing phase and the pruning phase. Our two-phase querv pruning is effective
in optimizing multiple regular path expressions, and is more scalable than the previous methods in that
it never check the exponential combinations of sub-results.

Key words : Semistructured Data, Query Pruning, Regular Path Expression. Optimization
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Algorithm Preprocess
Input: 4328 Y= G
Output: 2 Hst =4 JF
Begin
clear visited flags for all variables;
for cach variable v in G do
if v is a starting variablc then
for cach cdge c of v
and its dcstination de do
Interconnect(v, Append(@, ¢), de);
cnd for
cnd if
end for
End

Algorithm Interconnect
Input: 71HHF s, Z2RE p, FHAF d
Output: Hx Hulst 22 (s, p, d)
Begin
if d is a terminating variable or visited then
Output(s, p, d);
clsc
Mark_visited(d);
if d is a branch variablc
or a join variable
or the result variable then
Annotate(p, d); /73 2
end if
for cach incident cdge ¢
and its dcstination de of d do

Interconnect(s, Append(p, ), d.);  // 73 1
end for
Clear_visited(d);
end if
End
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where (Academic_institute | University).Professor.
Project. A in Rescarch_organizations, (A D
(Academic_institute | University) B in Rescarch_
organizations, (&8 2
NameC in B, (23 Y
Rescarch. Academic_rescarch_arcas. Project.A in B,

(A 9

Supported_by.B in A (24 5)
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F AgAel adl vE FNo) By oW AxAL°)
(sia )29 olE A2 +UsA @7 #@id AND
2E (sia, )9 (s,v)e BZE/Vsid odE dis
(s,v)7} AE7Fssids 8249 540 3ok wet
A (syv)7F A27Fs3hd 6 (viEext(s)oloh,

7.4 8

$9E NEE 5 oA ZAAR aRHolwuME
gado] ks AL AFHeE Holy] 8] Java
SDK 13.1& AMg3le ¢d AAge Fdaad e
T AFAA 3 7k A7) ms} 4 270k A A9 E
WEo] RAM 192MBE A#%t Pentium 1T 700MHz
PCM gL Fahstdch

' Lma

elo] [b]

i e

elo)[1)
al1l s(bl]

LIESREY) eill ip)

sbe1} s (3b1
; \

'
v
'
l«[n»ll b

sl(a-27542) a[nbj

e(n-~1][1]

2% 8 A% 2900}

27nk @ Q). 4 27)a BAY A7)0, <8
/AR 2710 WA 27nEon. AR 290
£ 29 89 2AH0} glon, FYuse DB7} el
£ s[0] eEoldel B9 $8 ouishe b g Qo]



723 doletolidM AFAZRE HHstE A FgFA 719

E 2 Ao A 29

225

Eais Aoy | 27|v} 3o} AAHAEREE
QL2 2 _XI in DB, e[11[11.X2 in X1
. QB 3 X1 in DB, _X2 in X1, e[2][1].X3 in X2
Ql4 4 _X1in DB, _X2 in X1, _X3 in X2, e[3}1{1].X4 in X3
QIS 5 _X1in DB, _X2 in X1, _X3 in X2, _X4 in X3, e[4][1]1.X5 in X4
=F Aoy 27 Zlo] AFAZRHEE
a0 . _XI in DB, _X12 in X1, e[1] (1] (1] XI3 in X12.
X2 in DB, _X22 in X2, c[15] [15] [15] X23 in X22
wx8 | obl . _X1 in DB, _XI2 in X1, e[1][1][1] XI3 in X12
_X22 in X1, c[11(15][15].X23 in X22
b2 ) _X1 in DB, _X12 in X1 e[1}{1}(1) XI3 in XI2.
c[17111115]1.X23 in X12
35 Aej & Zel ANFAERHEE
Qjl 1 _Xlin DB, _X2 in X1, _X3 in X2, _X4 in X3, e[4][1:.X] in X4
f;f Qj2 2 _X1 in DB, _X2 in XI. _X3 in X2, _X4 in X3, e[4)[1) X2 in X4
iy 3 _X1in DB, _X2 in X1, _X3 in X2, _X4 in X3, e[4][1].X3 in X4
Qi 4 _X1 in DB, _X2 in X1, _X3 in X2, _X4 in X3, e[4][1].X4 in X4
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(ef01{11le[0] [2]]...le[01[15]).X1 in DB,

I ] X2 in X1 e[0) [1}.e[1][1]1.X2 in DB

Ql2

(el01[1]le[0] [2]1...le[01 [15]).X1 in DB,
QI3 |(e[1I(1]leliI(2]1. le(1][15]).X2 in X1, el0]{1].e[1][1].e(2][1).X3 in DB
c{2][1] X3 in X2

(e[0] [111e[0] [2]I..1e[01 [15]) X1 in DB,
(el1111]el11 [2)1.Ic[1] [15).X2 in XL,
e @4mmﬁmw£mmm£&2 el0] [11.e[11[11.e[2] [1).e[3] [1] X4 in DB

¢[3] [1] X4 in X3

(e[0] [1]le[0] [2]]...le[O

1(15
(e[11{1]]e[1] [211.. Ic[l]
1[1
1

).X1 in DB,
).X2 in X1,
».X3 in X2, e[0][1].e[1][1].e[2] [1].e[3] [1] e[4] [1].X5 in DB

).X4 in X3,

5
5
15

Q15 |(cl21[1]lcl2] (2]1..lel2
(e[31[11le[3]{2 ]|.‘. [3
cf4)[1].X5 in X4

l
(1
[
(

(e[t]le[2]]...le[15]).X1 in DB,
(c[11[11le[1} T2]1..1e[15] [15]).X12 in XI,

obp [FLU TS in X2, el1).e[1] (1] €[1][1][1].X13 in DB,
(c[1}le[2]]...lc[15]).X2 in DB, c[15].¢[15] [15]).c[15] [15] [15].X23 in DB
(f11 [1] el 1] [2]1..c[15] [15]).X22 in X2,
c[15] [15] [15] X23 in X22
(e[1]lef2]1...le[15]).X1 in DB,
AE (e[1] [1]lel1112}1...le[15] [15]).X12 in XI, e[1] X1 in DB,
Qb [e[11111[1].X13 in X12, el {1} .e[1] ][1}x13 in X1,
c[110111e[13[2]1...1e[15] [15)).X22 in X1, e[1][15).c[11[15]) [15].X23 in X1
C[1][15][15] X23 in X22
(el(1]lel2]]..le[151)X1 in DB,
([ [171e[1] (2 |..le[15) [151).X12 in XL, ell] e“ }.X12 in DB,
Ob2 1 11 (1) X13 in X12 elilt [” X13 in X12,
e[1)[1] [15] X23 in X12 cl1J[11[15]-X23 in X12
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e[1]101]1 X2 in X1, (01 [1).X1 in DB
: : e X1 in DB,
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. . . m s
Wzgﬂﬁxg e[2] [1].c[3) [1].c[4] [1] X2 in X2
&8y S
. c[4][1].X2 in X4
. (e[0] [111e[0] [2] I..Ie[0] (15]) X1 in DB,
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Qi3 [(c[2)[1]lc[2] [2]]..1c[2] [15]).X3 in X2,
c[3]1[1].X4 in X3,
c[4][11.X3 in X4
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] 1[15]).X4 in X3,

e[0}[1].e[11[1].e[2} [1] e[3]1[1].X4 in DB,

le[3] [2] le[3 cf{4])[1]1.X4 in X4

1
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