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One of the reasons why instruction cache misses
occur is associated with the increasing footprint size
of RDBMS operations. To solve this problem, Zhou
proposed the buffering operator. By changing the
order of operation executions, it reduces miss ratio.
The method cannot be applied for RDBMS in the
real business since it degrades performance in a cer-
tain situation. We realized the CC-Optimizer which
provides an algorithm to select the buffering opera-
tor appropriately. Our contributions are the design
of new algorithm on an optimizer and its implemen-
tation to RDBMS.
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Fig. 1 Execution Time of
An Aggregation Query for
Varied Buffer Sizes
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Fig. 2 Execution Time of
A Two-table Join Query
for Varied Buffer Sizes
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Fig. 3 Cardinality Effects
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Fig. 4 Execution Time
for Varied Aggregation

Queries
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01 Dooooooooooooooog
Table 1 Varied Aggregation Queries

oo oo
000 A | select count(*) from points where id < 5000000 and point >= 0
000 B | select count(*), avg(point) from points where id < 5000000 and point >= 0
000 C | select count(*), avg(point), sum(id) from points where id < 5000000 and point >= 0
000 D | select count(*), avg(point), sum(id), sum(id/2) from points where id < 5000000 and point >= 0
000 E | select count(*), avg(point), avg(id), sum(id/2) from points where id < 5000000 and point >= 0
000 F | select count(*), avg(point), max(point/2), sum(id/2) from points where id < 5000000 and point >= 0
000 G | select count(*), avg(point), avg(id), sum(id/2), max(point/2) from points where id < 5000000 and point >= 0
000 H | select count(*), avg(point), avg(id), avg(id/2), avg(point/2), avg(id/3) from points where id < 5000000 and point >= 0
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Fig. 5 Algorithm for Buffering Operator Insertion
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CCOvrecursive(0O000)
1 if(0oooooo){
2 0000 = CCO_recursive(0O00ODO)

3 if(00000oooooo >:BODDDDDDDDD){
4 switch (0O00O00O0O) {

5 case JO0OO:

6 if (l(avg,sum 000 count 00000 OODOOODODO))
7 break;

8 case JOOO:

9 case DOOODO:

10 if(00000000000000Oooon)

11 jJooooooooooo BOOODO

12} /* switch */

13 } /*if*/

14 } /*if */

15 return OO 00O
(0)BO:0O00OOOOOOOOOO

06 CC-Optimizer 000000
Fig. 6 Pseudo-Code of CC-Optimizer
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Table 2 System Specifications
CPU Pentium(R) 4 2.40GHz
(O Fedora Core 5 (Linux 2.6.15)
Main-memory 1GB
Trace cache 12K uops
L1 D cache 8K
L2 cache 512K
C Compiler GNU’s gec 4.1.0
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