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Abstract: Compared with Hard Drive Disk (HDD), SSD has a lot of advantages, such as high
random read performance, low power consumption and lightweight form. Therefore it is
envisioned to be next generation data storage instead of HDD. However, the enhancement of query
performance for flash-based database is not the same as the | O ratio of SSD to HDD. Thereason is
existing databases which are designed for HDD can not take full advantage of high 10 performance
of SSD. In this paper, a new join algorithm, Sub-Join, is proposed. Sub-Join first projects the
column of join and primary key as Sub-Table, and then executes join operations on Sub-Tables.
Finally results are gotten from original table according to the result of join on Sub-Tables. The
compared experiments with Oracle Berkeley DB show Sub-Join outperforms original indexed
nested-loop join at the ratio of about 40%~100%. The result strongly shows the high efficiency of
this method.
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Table 1 Access throughput and Join performance comparison between HDD and SSD
1 RN A A v SO M Re LU R

Hard Disk Driver(HDD)

Solid State Driver(SSD)

Performance ratio

Random read 3.80 70.76 18.62

Read throughput(MB)1
Sequential read 37.45 73.08 1.95
Random write 3.73 371 0.99

Write throughput(M B)
Random write 37.69 68.52 1.82
Time of Join for Oracle Berkeley DB (s)2 271 1.96 1.38
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Fig. 1 The Framework of Sub-Join Algorithm
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Table2 Detail agorithms of sub-join
R 2 THRNAAREE

Algorithm 1: Sub Table Projection

Algorithm 2: Sub Table Join

Public Table SubTableProjection
(Table Origina Table, String JoinColumn ){
Get primary key of Original Table;
Get Column 1D of JoinColumn;
Create SubTable(JoinColumn, primary Key);
For each record of Original Table{
Get value of JoinColumn, primary key;
Insert into SubTable;}
Return SubTable;}

Algorithm 3: Original Data Retrieval

Public Table Original DataRetrieval
(Table STable, OTable A, OTable B){
Create JoinTable;
For each record in STable {
If(Key_Al=Prev_Key A){
Get other column from OTable_A;}
If(Key_B!=Prev_Key_B){
Get other column from OTable_B;}
Insert other column into JoinTable;}
Return JoinTable;}

Public Table SubTableJoin
(Table SubTable_A, Table SubTable_B){
Create Index for SubTable_A, SubTable B;
Create SubJoinTabl€;
int Prev_Key A, Key A, First_Dup_Key, Key B;
For each record in SubTable A{
If(Key_A!=Prev_Key A){
Get the first key B where
Key_B=Key A;
First_Dup_Key=Key B;
Get al Key_B;
Insert result into SubJoinTable;
}elsef
Key B=First_Dup_Key;
Get dl Key_B;
Insert result into SubJoinTable;} }
Return SubJoinTable;
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Fig. 2 The comparison performance between Indexed nested-loop Join and Sub-Join
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