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Abstract: The Join algorithms of massive relations in relational databases based on tertiary storage are studied in
this paper. At present, Hash-Based Join algorithms are the best ones. However, the effect of tape locate time is not
taken into consideration in these algorithms. It has great influence on the time complexity of the Join algorithms to
locate positions on tertiary storages. For this reason, two new Join algorithms of massive relations in relational
databases are proposed based on tertiary storage, Disk-Based-Hash-Join algorithm and Tertiary-Only-Hash-Join
algorithm. Adopting disk buffer technique and the method of storing hashed data concentratedly, the cost of the
random position locating on tertiary storage is much lower than other algorithms so that the proposed Join
algorithms are more efficient. The analysis and experimental results show that the performance of this algorithms is
superior to others, and thus they are suitable for massive database management.
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Table 1 Parameters of the tape model
F1 RS

Parameter Value Description Parameter Value Description
LibraryType Exabyte 220 Type of library TapeDriver  Eliant 820 Type of driver
Modelname 8mm Type of tape Tapestartup 21s Tape startup latency

Moyun: 40s Tape’s mounting time Numofdriver 2 Number of drivers

Umount 21s Tape’s unmounting time X7 1.5MB/s Mean transfer rate of the tape
Ropormove 10s Robot’s moving time Xp 11MB/s Mean transfer rate of the disk
Tapelocate SMB/s Tape’s locating speed sizeoftape 18.98GB Available size of tape

Table 2 Other parameters used in the algorithms

x2 BNt IS

Parameter Description Parameter Description

IR| Size of relation R on tape N Size of relation S on tape

|M,| Size of available buffer for relation R M| Size of available buffer for relation S
Tprobe Mean time to probe a tuple in relations Noucket Numbers of buckets with different hash value
Stuples r Size of a tuple in relation R Stuples s Size of a tuple in relation S
|Bucked Size of a bucket |D| Size of available disk space

Numbers of buckets with the same hash value in Numbers of buckets with the same hash value in

B tong r B tong_s

relation R and it is equal to |R| =+ |Bycied ~ Npucker relation S and it is equal to |S| = |Byckerl = Npucket
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BB T L PR R 139 50 23 A U 58 RS A 0 B IR B — 2R BV UM T 1K) Join Rl R v, 254 O AR Y L 132 X
— ANHE AR T 1 S 31 7 BE SR 0 5 1) 3 BB AR AL DR BR. Npyerer—1 A FHABFI I EBF AR, A GE BE N — X 75 Vi
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