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Fig. 1 Processing overview of a hash-partitioned join method.
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Fig. 2 Memory allocation for join operations.
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Table 1 List of parameters for the cost formulas.
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Relation R IR}l = t*(N-d)
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Fig. 3 An example data distribution of buckets.
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hash method.
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Join(R,S)
{
Init_Split_Table();
While ( Read_Page(R) != EOD ) {
Vhile ( Split(Tuple, &Sid) != EOP ) {
It ( Free_Space == Empty )
Dynamic_Destaging Strategy(); /+ RIIXMEAXL N » F DR/ +/
Move(Tuple++, Sid); /¢ MBS T 9 v ~OBELE +/

/e YV v—Yuy ROSWLIE o/

}

Init_Hash_Table();
For( Sid = 1 ; Sid <= Hs ; Sid++ )
Iz ( Is_Incore._Bucket(Sid) )
While ( Hash(Tuple, &Hid) != EOB ) /¢ RF —~J v XNy oy Dy v aBRif +/
Add_Hash_Table(Tuple++,Bid);
else

Bucket_Tuning(Sid); /¢ Xy rDELDDTLEBERLALE «/

While ( Read_Page(S) != EOD ) { /e Jv—vav S OFRMLHE o/
While ( Split(Tuple, &Sid) t= EOP ) {
It ( Is.Incore_Bucket(Sid) ) {
Hash(Tuple, &Hid);
Join_Operation(Tuple++, Hid); /¢ XF =Yy 77> +OMEUNALE «/
1 olse
Vrite_Page(Tuple++, Sid); /e PRIV v—va v~OWEL LA «/

}

For( Sid = 1 ; Sid <= Hs ; Sid++ )
It ( ¢ Is_Incore_Bucket(Sid) )
Bucket_Tuning(sid); /¢ X7 ' OELDPT L BWEXLLE »/

For( k = 2 ; k <= Hc ; ktt ) {
It ( ! Is_Overflow_Bucket(Bid) ) { /o »o v aBEYRAVAKSLR «
Init_Hash_Table();
Stage_Bucket(kR);
While( Bash(Tuple, &Hid) != EOB )
Add_Hash_Table(Tuple++, Hid);
While( Read_Page(kS) t= EOD )
While( Hash(Tuple, &Hid) t= EOB )
Join_Operation(Tuple++, Hid);
} else {
Backup_Tables();
Join(kR, XS); /e Doy VICKT D WML o/
Restore_Tables();

® 6 BEHFRAoMHET LY X4
Fig. 6 The join algorithms of the proposed method.
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COSTuie(R, S)

Hs
=DRH¢SH}§UR4+Wdﬂd0

+({R} + {S} )+ (split+move)+ INITspiic
(6)
COST.piie(R, S)
=DRH%M+§?hM+hMﬂJO
+ ({R} + {S}) (split+move)+ INITspi:
(7)
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COSTprobe(Ri, Si)
=(|R:i|+ |Si|+ |RES: |)+io
+({R:} + {Si})+hash

Hh
+ 21 {Ri’} + {Si/} » comp+ INITpeobe (8)
ji=

COSTprobe(kR, AS)
=(|sR|+ |asS| + |aRES})-70
+({aR} + {1S})-hash
Hh
-+ '21 {kRj}'{ASj}‘ c0mp+ INITpmbe ( 9 )
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WGk HH &, B#)GLEOEFROKATENE 2
ZrREBHTEE, UTOLSCE 3.
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COSThia(R, S)
= COSTlpIit (R, S)+ E COSTprobe (Rl', Sl)
IR{ISN

+ [COSTjoln(Rl', S‘)
IRiI>N

+BACKUP+RESTORE] (10)
EREIGH -
COST]oin(R, S)
= COST.MI! (R, S) + Z COSTplobe (Ri, S()
IRi|ISN

+ 3 [COSTieia(R:, S1)
IRiI>N

+BACKUP+ RESTORE] (11)
HH % :
COSTeia(R, S)
=COSTwmiue(R, S)+ 3 COSTprobe (Ri, St)
IR{ISN
+ 22 [COSTjoin(Rs, S:)
|Ril>N
+BACKUP+RESTORE]
—2¢i0 (|R1t]+ |S1})— {S1} » move (12)
BHGH: :
COSTiein(R, S)

= COSTlplh (R. S)+ Z COSTprobe (kR, IS)
I+ RISN

+ 2 [COSTiin(xR, +S)
1#RI>N

+BACKUP+RESTORE]
—2+i0 (1R]|+ [1S])— {1S} » move (13)
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AEEOME 2 R &, EHRT & ICEHH L THM%
T-Th5.
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205, EHSEN Ny FIFSEHMETETREY 1 X
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Fig. 7 An unbalanced data distribution of buckets.
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Table 2 I/O cost ratio for each data distribution

of buckets.
i i 7W‘”4
R 3 (b) R3(c) X7

_hEER oo
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55}211 GRACE : 1. 005 1.030 1.020
¥ | 0.950 1.078 1.173
gm GRACE ® ] 0.974 0.975 0.973

X3 Ny rOEEDBSRIEBICHES ERILK

Table 3 Performance evaluation with bucket

size tuning.
\\\ 5}. I
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TEDBY | _
MBI L ' 0.978 0. 991 0.978
nEHY 0.974 0.975 0.973
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