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<configuration>

<replica name="lineitem" group="tpch">
<type>TextPartition</type>
<partitionkey>0:Long</partitionkey>
</replica>

<replica name="lineitem.|_shipdate.index"
group="tpch">
<type>LocalUnclusteredindex</type>
<key>10:String</key>
<base>lineitem</base>

</replica>
</configuration>
(a) High-level I/F
public class

LineitemPartitionRecordFormat extends
DefaultRecordFormat {

public void initialize() {
addPartitionKeyClass(LongWritable.class);
addValueClass(Text.class);
}
}

(b) Primitive I/F (defining table format)

public class
LineitemShipdateLocallndexRecordFormat
extends DefaultRecordFormat {

public void initialize() {
addKeyClass(Text.class);
addPartitionKeyClass(LongWritable.class);
addValueClass(LongWritable.class);
addValueClass(IntWritable.class);

(c) Primitive I/F (defining index format)

public class
LineitemShipdateLocallndexDereferencer
extends PhysicalDereferencer {

public void set(List<Writable> values) {
setOffset(values.get(0));
setLength(values.get(1));

}
}

(d) Primitive I/F (defining file access procedure)

2 Hadooode (BT 5Lk £ % 15k

Fig.2 Extended meta-information in Hadooode.
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Fig.4 Hadoop-based parallel data processing system used in experiments.
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io.sort.factor 256
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(reuse JVM)
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SELECT sourcelPAddr, destinationURL
FROM UserVisits
WHERE adRevenue BETWEEN X AND Y

(a) Selection Query

SELECT sourcelPAddr, destinationURL
FROM Rankings r JOIN UserVisits u
ON r.pageURL = u.destinationURL
WHERE r.pageRank BETWEEN X AND Y
u.visitDate BETWEEN '2000-01-15’
AND '2000-01-22'

(b) Join Query

M5 fEis 22 7=5ty MOdTE71) (X, Y&
ZH)
Fig.5 Queries for analytical task data set (X and
Y are variables).
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SELECT L.I_orderkey, l.I_linenumber,
0.0_totalprice
FROM orders o JOIN lineitem |

ON o.0_orderkey = I.I_orderkey
WHERE o.0_totalprice
BETWEEN XAND Y

(a) Orders-Lineitem Join

SELECT L.I_orderkey, p.p_retailprice
FROM part p JOIN lineitem |

ON p.p_partkey = I.I_partkey
WHERE p.p_retailprice

BETWEEN XAND Y
(b) Part-Lineitem Join

SELECT I.I_orderkey, s.s_acctbal
FROM supplier s JOIN lineitem |
ON s.s_suppkey = |.|_suppkey
WHERE s.s_acctbal
BETWEEN XAND Y
(c) Supplier-Lineitem Join

M9 TPC-H7—%tvy MNMIBFLY Tt r
) (X, Y I3ZH)

Fig.9 Simple join queries for TPC-H data set (X and
Y are variables).
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SELECT I_orderkey, |_extendedprice, |_discount,
o_orderdate, o_shippriority
FROM customer ¢ JOIN orders o
ON c.c_custkey = 0.0_custkey JOIN lineitem |
ON I.I_orderkey = 0.0_orderkey
WHERE c.c_acctbal BETWEEN X AND Y AND
o_orderdate < '1995-03-15' AND
|_shipdate > '"1995-03-15’

X 10 TPC-H Q3’
Fig.10 TPC-H Q3’.

SELECT year(o_orderdate),
|_extendedprice * (1-I_discount) as volume, n2.n_name as nation

FROM

(SELECT r1.l_discount, r1.|_extendedprice, r1.0_orderdate, s.s_nationkey
FROM

(SELECT n1.l_suppkey, n1.I_discount, n1.I_extendedprice, n1.0_orderdate
FROM

(SELECT c1.I_suppkey, c1.|_discount,

c1.l_extendedprice, c1.0_orderdate, n.n_regionkey
FROM

(SELECT o1.l_suppkey, o1.I_discount, o1.I_extendedprice,
o1.0_orderdate, c.c_nationkey
FROM

(SELECT p1.I_suppkey, p1.I_discount, p1.I_extendedprice,
0.0_orderdate, 0.0_custkey
FROM

(SELECT LI_orderkey, I.I_suppkey, I.I_discount, l.I_extendedprice
FROM part p join lineitem | ON p.p_partkey = |.|_partkey AND
p.p_retailprice BETWEEN X AND Y
) p1 JOIN orders o ON p1.I_orderkey = 0.0_orderkey AND
0.0_orderdate >='1995-01-01' AND o.o_orderdate < '1996-12-31"
) 01 JOIN customer ¢ ON o1.0_custkey = c.c_custkey
) ¢1 join nation n ON c1.c_nationkey = n.n_nationkey
) n1 JOIN region r ON n1.n_regionkey = r.r_regionkey AND
r.r_name = 'AMERICA'
) r1 JOIN supplier s ON r1.I_suppkey = s.s_suppkey
) s1 JOIN nation n2 ON s1.s_nationkey = n2.n_nationkey

M 11 TPC-H Q8
Fig.11 TPC-H Q8.
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Fig. 12 Execution time in join of Order table and
Lineitem table for TPC-H data set.
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Fig. 13 Execution time in join of Part table and
Lineitem table for TPC-H data set.
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Fig.14 Execution time in join of Supplier table and
Lineitem table for TPC-H data set.
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Fig. 15 Execution time in TPC-H Q3’.
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