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An Efficient Join Algorithm for Data on Tertiary Storage
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Abstract The online use of tertiary storage system provides a costly and feasible scheme for massive data
management. In order to extend database system to manage data on tertiary storage the relational
operators especially the join operation are one of the key problems that must be resolved. An efficient
tertiary join algorithm is presented. Experimental results show that the join algorithm is better than
previous ones in performance and scalability. The join algorithm can greatly reduce the I/O cost compared
with previous ones. When the data amount is huge the performance of the join algorithm is even better
than that of disk join. The result of the paper shows that tertiary storage can be used to manage massive

data as well as disks solving the key problem of storing and querying massive data.
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Table 1 The Parameters Used in This Paper AR
1
Parameters Description 2.2
IR | Size of relatif)n R the same with S M D 1
J-R and J_S
IR Cadinality of R the same with S J R and J_S JR
J-R Join attribute relation of R the same with S 2 J-S
AR Non-join attribute relation of R the same with S J-S
¢ R Reducing ratio of R the same with S R
JRI Join result index J-S
Re¢ Semi join relation of R
Xp Data transfer rate of disk rid sid .
Xy Data transfer rate of tape driver 10
A The ratio of S size to R size
1. JoinPhase.
1 J-R J_S.
JRI.
3 @ FOR i=1TO [J RI/ID| DO
@ DMl IR
nested loop -
hash based
©) | %
* |
@ END FOR
® WHILE J_S DO ©
1/0 ©~©
3 © J-S J-Si D
CTT-GH ® 1 @
R @) J-S; JR
S R R; JRI
2 R; ® IF THEN
S; ©)

JRI sid
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@ ENDIF
@ END WHILE
2.3
JRI
AR AS.
2. Materialization.
AR AS
JRI.
@ sid JRI
@ WHILE not end JRI DO
® IF D  THEN
@ rid R
® R AR
©® ENDIF
@) rid A_S sid
® M
©® IF M  THEN
) M rid
@ ENDIF
@ END WHILE
2.4 ASJ
AS] JRI A_S
AR JRI
1. R S JR ]S
JRI J R ]S
C R S JRI
C
2.5 ASJ
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J R J_
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R S
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Fig. 1 The influence of dataset size on performance.

1

2 AS]
AS] 2% . 1
2 AS]J I/O
—m— AS)
2 0.
~
g
5
£
&
0.0

1 2 345 6 7 8 910
Size of R(GB)

Fig. 2 The ratio of join phase.
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Fig. 3 The influence of reducing ratio on performance.
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Research Background

The management of DBMS on tertiary storage is becoming more and more important with the development of applications not
only because tertiary devices have been used to archive data but also the amount of data that application had to deal with is increasing
rapidly. Despite the decrease in secondary storage prices the data storage requirements of these applications cannot be met
economically using secondary storage alone. Tertiary storage offers a lower-cost alternative. But till now commercial database systems
are optimized for performance with primary and secondary storage. Tertiary storage if included in the system serves only as a
backup medium or slow store from which data is first moved onto disks and then the DBMS operates on it as though it were disk
resident data. Tertiary devices differ significantly from magnetic disks in particular. They are not random access devices and media
switch times are several orders of magnitude higher. Due to these differences optimizations that work well for magnetic disks can
result in disastrous performance on tertiary storage. So we need to study data operation methods required by tertiary storage system

especially the join method. The purpose of this paper is to study the join method for massive data on tertiary storage system.



