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Abstract The SSDs are expected new storage devices whose transfer rate are thousands faster than that of HDDs.
By employing SSDs on behalf of HDDs, performance of data intensive applications is likely to be improved drasti-
cally since I/O cost of HDDs is dominant in execution time of data intensive applications. Then, different behavior
of data intensive application may be observed in case of SSDs, since SSD’s I/O cost is relatively small in total
execution time. In this report, we analyze the difference in behaviors of hash join operation on a relational database
with both HDD and SSD environment, and clarify that it is necessary to consider the cost model by taking into

account characteristics of SSDs
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Table 1 Experimental Platform of HDD

CPU Xeon E5530 @ 2.40GHz x 2
L3 Cache 8MB
24GB
Hitachi HDS721010CLA332 x10
(RAID6 JCS VCRVAX-4F)

Main Memory
Storage
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Table 2 Experimental Database Setup

DBMS PostgreSQL 9.2.1 [4]
Shared buffer 8GB
work_mem 64KB - 2GB
TPC-H Scale factor 100
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3 FHUCAHWEZY AT LADBREE (SSD)
Table 3 Experimental Platform of SSD

CPU Xeon X7560 @ 2.27GHz x 4
L3 Cache 24MB
Main Memory 64GB

Storage ioDrive Duo x4 (8LU, Software RAIDO)

F4 BTF—TLOY A AZAROR TIVE

Table 4 Table sizes and number of tuples

Table name | Size # of tuple
part 3.2GB | 20,000,000
lineitem 86GB | 600,037,902
orders 20GB | 150,000,000
customer 2.7GB | 15,000,000
supplier 173MB | 1,000,000
nation 8kB 25
region 8kB 5

#5 HEKEOLATVY
Table 5 Latency of CPU caches and storages

Storage Latency
L3 cache 20 ns
DRAM (local) 100 ns
DRAM (Remote) 150 ns
SSD (512KB) 30 us
HDD (random, 512KB) | 10 ms
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Fig.2 Query Execution Time for each work_mem size (Query1l)
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SELECT extract (year from o_orderdate),
l_extendedprice * (1 — l_discount),
n2.n_name

FROM part ,
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supplier , lineitem , orders,
nation nl,

WHERE p_partkey = l_partkey
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and c_nationkey = nl.n_nationkey
and nl.n_regionkey = r_regionkey
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