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An Implementation of Join Processing on Object-Oriented Databases
and its Performance Evaluation

YOSHITAKA YASUMURAT

For unindexed object collections, we propose two join methods, object-based hash and sort-
merge join methods, where conventional hash-based and sort-merge join methods have been
extended with the concepts of object identifier and variable-length key value.” The object-
based hash join method realizes a large number of bucket divisions in staging buffer using
object identifiers, and the object-based sort-merge join method executes sort process in a sort-
ing area pointing to real key values. Thus, the methods reduce working memory size. Pointer
search method is also proposed for pre-join stage. It reduces repeating traversals of all object
pointers and assists these join methods. Since the methods can be executed with tiny main
memory, they are effective for object-oriented databases which require a large object cache.
The proposed methods are implemented in an object-oriented database management system
PERCIO, and their costs for I/O and CPU are analyzed. The performance evaluation using
the Wisconsin benchmark shows that the object-based hash join method is more efficient than
the object-based sort-merge join method for enough memory, and that both methods have no
significant performance degradation for small memory. We also show that these join methods
are several times as fast as those for a relational database management system and are not
affected by the data distribution of join key values.
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Table 1 Parameters used in the analysis
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MOVEey RERIXS OXF—5BBrT B8R
moveyiq OID %883 5 &R

SWaPkey REITS OF—2 ANEZ DKM
SWap,id OID & A& 2 2R

join FEEA VATV RBERT HIEM

TREDIE, Y MUBTHERZANKLSEHI
Y MEREZFIET A, COFRITL Y DI AEET —
FITHRENTHS, —F, AEVERINES THL L
S, v VHNEIIRGEELABLIIFAFICET LR
W, bLadldY— b T7=2—XTERISNIEDEL VA
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7 A PRI, HEZEETS. '

4.1 HERW

FTV2s b R—=ANy VaFRREFR AT V=
7 FR—RY— b — VREESEE T RO MREMT 1T
5. REL, Xy MEEOF R~y Ry M7 4
NED TR EDHPNAIEa A MNIEKEL, —R7 7
ANSDT 4 27 1/0 a2 MOF—EELKT 5200
CPU 2R MR EWCHEBTS. HWEMT CRIBET 335

OODB 12 81 5 fEEHE T RO FLE & HEESTHH 41

A—FERLIRT.

TP, BRAUVEIBRBEFRCELTELS, A7V
FDISREY VTRBREOXT V2 FOBRERY
LD, B2 X bRERTZLIARAETHS
B, TITREBRRAZEENIHEAT V=7 MEAR
BA L —PITMENT, ZhO2TOR—-VIT
TR BERET B, RAVEBBRTIE, BBTBESR
BIZZNTROEESERLRATY — FEITV, Bkl
WRA VEEEEERT DD, aX RWITRESK
HLTENENRKRD L DI B.

oy
Costpointer Search R = g (lel X IO)+
L =1
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page
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COStpbject—based Sort—Merge Join =
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class Wisconsin : public Od_Pobject {

public:

// Attribute Name Range of Values Order Comment
int uniquel; // 0-(MAXTUPLES-1) random unique, random order
int unique2; // 0-(MAXTUPLES-1) sequential unique, sequential
int two; // 0-1 random (uniquel mod 2)
int four; // 0-3 random (uniquel mod 4)
int ten; // 0-9 random (uniquel mod 10)
int twenty; // 0-19 random (uniquel mod 20)
int onePercent; // 0-99 random (uniquel mod 100)
int tenPercent; // 0-9 random (unigquel mod 10)
int twentyPercent; // 0-4 random (uniguel mod 5)
int fiftyPercent; // 0-1 random (uniquel mod 2)
int unique3; // 0-(MAXTUPLES-1) random uniquel
int evenOnePercent; // 0,2,4, ,198 random (onePercent * 2)
int oddOnePercent; // 1,3,5, ;199 random (onePercent * 2) + 1
char stringul([52]; // - random candidate key, unique
char stringu2(521; // - random candidate key, unique
char string4([52]; // - cyclic

bi

\ , J
5 DARILIURFT—I DI TRAER
Fig. 5 Wisconsin class definition
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Fig. 6 Performance result (hash) query cache = 256k
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Fig. 7 Performance result (hash) query cache = 1M bytes
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Fig. 8 Performance result (hash) query cache = 4M bytes
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