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Using Semijoins to Optimize Queries Including ADT Functions
Nosuo Oupo,t Xiaoponc Zuanc,t Hanxione Cuent and Yuzuru Funwaraf

ADTs (Abstract Data Types) have been known as a promising feature for making the
relational database meet the requirement of some non-traditional applications, such as
CAD/CAM. This extension introduces a new dimension to query optimization. In
databases that support ADTs, the execution cost of a selection involving ADT functions
(briefly, ADT selection) may be computationally expensive. As a result of this, the
conventional query optimization method, which considers only joins as the dominant cost
factors, can no longer be appropriate for queries involving costly ADT functions. In this
paper, we propose an optimization method that takes ADT selections as well as joins
into consideration. We show the possibility that, based on the assumption that a costly
expensive ADT selection is involved, semijoins, which generally are used in a distributed
environment to reduce transmission costs, can be used effectively as a means to reduce
the total execution cost in a centralized environment. We discuss the case of the star-
query and give an algorithm that generates cost optimal query execution plan. Furthermore,
an approximate algorithm is also discussed. Some simulation results show the effectiveness
of our optimization method.

Feb. 1994

L&

CAD/CAM ¥ 251V 7 Mo = THRELCBY
BHFRT — 2 ~—2 ORI HOBELICED, WRTF—
2% (ADT) OBANBENEFERELUTREBSINTE
THBEYP, 2 ADT OBARINEOELE, K
WEBCH L OEEARIEL TV 379, ROk
BRI BT, EREE, AFEEFEOIR M
BAEEIC ATV T EBREIRTE .
COREFCES X, BR—GE—HEHAEPRb
+ FEKREET - BRIER
Institute of Information Sciences and Electronics,
University of Tsukuba

SR ABE TR
Program in Engineering Sciences, University of
Tsukuba

243

A P OBOBAEEICEARR - LREESEFRE
RT3 AMEMS TN,

LhLhs, HEax b D k& ADT B0
HfiA SRIREED 3 X b, BAEKEOaI R M E
EHEZCEBRBCD DB, CRTBREETTAHCD
a7 LT ADT BEEROFHEATHL ST HUT
BOROLLTHS. {LEYF -2 X—2EFICES
LALEHOBERIRFNT 57 LLTEENDBODT,
ADT “graph” 284 E L1755, BEHROEM CHEM-
GRAPH st “graph” Th 5 &7 5 LBRE
HELTRDESNRHOBEILNS.

R. CHEM-GRAPH isomorphic grapho
Z T isomorphic |3 22D 5 7 ODRIEMEAHES
% ADT BE¥, grapho i3 graph BIDEA VYR & vV
2 (BbBEIeNI/F57) THA. BEEHEIX



244 RBMOUBEFZ 2R E

CHLNTVRESICEhDTHEIR FOKREVE
HTHY, /—~FHROKEES S 7icwd 2 1 EOFH
R+ 7 0y s 7 exDaz b ERBELS B, L
7> TEDX ) BBREHOETD R MIEAHE
DRz LE2BTENHE. COMBESBRT BT
DZRRBIOFIHBRRINTLBO12, Lk it
Mo LoflicEsh s &5 ADT A4 v 24

YA, BBV T 5 ADT B, g BRE %
BETICERESETHS. 20BHEELTEYTH
BEFons. (1) ADT oE#iBicst LU CREIEE
ZEZBERNFERIT . (2) BRK7 4 —AFiIC
b EEEBROBICEL T OREESRET 2R
HI5 S — RN IR B L 150,

Yajima 5P HESBREN/PNI VY — 2 T,
ADT BERCERRMEL O NUT7 S 10 2 P RE A
HEARAO TR IRECENTEECEICERL,
B2 POREVBROMMCEAEEAEFT 21
BEETS5 v (QEP) 22 DEREM»LBRELT
BRUSINCEERU, COMELSMICTB T
R, SERETORBEIFELL T MohTn3
ERAHEY, L0#ENIc ADT B O SEEK
ERDEEI B b o, COER, ADT B
ROFEBORDICE 52 2 + OERIEEAEEIC
MEET B b EEAEAICE, BATORERE
WCERSGEEAT O C LIt LD ABAENEa X %
BREES 5,

AH/XTIE, ADT BRABABEL L SCEER
AR PERELUTHETHL VBB ERT 3.
COHFHETR, BR—HE—EHHAE OB ORERR
TEMEa 2 MEBICH ST A EEABE L ADT &
FREHAETL, 2 ORBAEEATS. BANICIE
EfTa X P OFMICETS X BEOEEAHMET L s
FIERET . CCTOBEHEVSIHEIRIZ OB
INE BT B,

FF kA hRkic ADT BROWSR L -THEHE
% (ADT BAf%), BEic ADT BRICIZE/GL 75
B (EERER) »oR3BRMAYE A5 7
ERICI 24 cBLUTERL, £8k7iaay
Rb%BZ %, BRMATR—ROBAY OB 257
95 & &L, & ADT EROEZEBLRFICES & &
DR—=R LD, ZOTVT Y RLLEREROKA
N &9 5& 0@Y) oftHEL b, N O¥biks
7B LEREERS. 22T N O¥SKEVES
CHIET 5 ONY OFfERELDANTLT Y X 4

Feb. 1994

2523,

bhbhiZz okt ADT BRAET B L D
PORBBAYICHER L., 20V Ial—YavD
BRI, AHEQARROBETET TS Vit B
TET7S VvEBEIBCEAFR LTV S, LT,
ADT BROA X P BEAEEI X P X D+SickE
WS, EAEEOBRESTHITNIVES, BH
CBET2EYE EARYE) 044 —YH 14X hH
BYERKBY 3R IBHMEOK) »HhEVBAIREIC
BNIETS 5 v 155,
KRXD2ETRHEDEE L 115 AT L 5
ADT BBD 2 7 VORI L TSI ES
THHAT 2. 3HETHENSRICT 2 EAHOE
DaxbREHBAL, #Hic ADT BEEE, 1208
HRERD S 1225 & B s BRI A L T
W, ADT BRES, BEABREOETIERICEY 3
DHETS. 4BETCOaX FRICESB#ELT v
TYRXL%EEZD., $BRORIKECBEICES
WEPT VDY X s &2 ORSERICRT 2 B
IONTENS, BED 5 BTRERESBROBEEICD
NWTHBN B,

2. BIROEH

RLTRTIAYT — 4 ~—2thD 2 DD BF
Structure & Compound %l &0, AFFEOEKE
LIS - I BEEATRE I & 5 { ADT BHZo¥Rico
WTIRN3. Structure |3 Class & Graph ZE#: &
LTdD. T Graph OEHKII ADT TH D,
isomorphic %® ADT BI¥bMBREL TV 3. Com-
pound {C{Z Class & Name ZEOBEM:H 2. D5 —
£ N =2 QA S FIGRAHRICREN TN B,

select Compound.Name

from Compound, Structure

where isomorphic (Structure.Graph, grapho)
®1 B & 4

Table 1 Examples of relation.

(a) Structure (b) Compound

Class Graph — Name Class —
1 0 —_ cnl 1 —
1 [*} - cn 2 1 —_
2 gs — ¢cn 3 1 —
4 g —_ cn4 3 —_
2 o - cn 5 5 —
6 [*}) - cn 6 8 —
6 Qs —_
4 g4 -
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Table 2 Examples of join and semijoin result.

(b) Structure X
Compound

(a) Structure p<
Compound

Name Class Graph — Class Graph —

cnl 1 1 - 1 [243 -
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cn3 1 g1 —
¢nl 1 o2 —
cn2 1 gz —
cn3 1 g2 —
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Table 3 An example (n=4) of optimization.

R; ti Si d; Costi—Cost, B
R, 1000 0.00117 850 3.04x10° X
R, 950 0.00111 900 8.08x10° X
Rs 1300 0. 00070 980 ~3.06x107 O
R 1400 0. 00050 700 —6.48%x 107 O
HEEAT £ax b
#koD QEP 1.0107x10®
BEHTNVITY XAT
EZohic QEP RR;s 2.5506x 107
ERT VT Y XAT
Bohiz QEP R.Rs 2.5506 x 107
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x4 BB (n=38)
Table 4 An example (n=8) of optimization.

R; te si di Costi—Costs F=gel
R, 1000  0.00117 850 3.04x10° X
R, 1000  0.00998 100  —9.37x10* e}
R: 950  0.00111 900 8.08x10° x
R 900  0.00080 700  —4.36x107 o)
R 1300  0.00070 980  —3.06x107 @)
Rs 1400  0.00050 700  —6.49x10° e}
R, 850  0.00150 570  —1.40%107 e}
Rs 1120  0.00170 400  —3.20x107 e}
LT AT R b

Pk QEP 1.0184x 108
EETNNTY XAT

?%B?’Lf: QEP R:;ReR.Rs R, 9.9042x 108
ERLT Y RAT

Bohi QEP RiRsRiRsR:R.  9.9046x10°

0, {Ru}, {Ry, Rar}, -+, {Rur, -+, Rer}
CHUTBOBOAHEEAES S LLEED min
Cost(S) B 3ic v v PINTWV A, ZORTRWL
BIZAENOENEELS 22 TDLRVEGD I —&
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-1 @ © e
)
]

T
Cost, £—

Costy
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Fig. 3 Relationship between the total cost
and the semijoin sequence.

& Aot
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Fig. 4 Query graph in general case.
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