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Abstract- Data aggregation is a process in which information
is gathered and expressed in a summary form, and which is
used for purposes such as statistical analysis. A common ag-
gregation purpose is to get more information about particular
groups based on specific variables such as age, name, phone
number, address, profession, or income. Most data mining al-
gorithms takes as input data set with a horizontal layout. Sig-
nificant effort is required to prepare summary data set in a
relational database with normalized tables. For preparing data
sets suitable for data mining analysis, we have to write complex
SQL queries, operation of joining tables and column aggrega-
tion. Horizontal aggregation can be performing by using oper-
ator, it can easily be implemented inside a query processor,
much like a select, project and join. PIVOT operator on tabu-
lar data that exchange rows, enable data transformations use-
ful in data modeling, data analysis, and data presentation. Two
main ingredients in SQL code are joins and aggregations
Standard aggregation returns one column per aggregated
group and produce table with a vertical layout and Standard
aggregations are hard to interpret when grouping attributes
have high cardinalities. All these are limitations of standard
aggregation. Because of these limitations, standard aggrega-
tion is not much suitable for preparation of data set for data
mining analysis. Horizontal aggregation is a simple method
which generates SQL code to return aggregated columns in a
horizontal tabular layout and returns set of numbers instead of
one number per row. This project is useful for building a suit-
able dataset for data mining analysis using horizontal aggrega-
tions in SQL. Two fundamental methods are used to evaluate
horizontal aggregations: SPJ and Left Outer Join. This project
will evaluate horizontal aggregation using Left outer join me-
thod.

Index Terms — Data Mining, Data set, Horizontal aggrega-
tion, Left outer join, SPJ, Standard aggregation

Introduction

Data mining is the process of analyzing data from different pers-
pectives and summarizing it into useful information that can be
used to increase revenue, cuts costs, or both. Data mining soft-
ware is one of a number of analytical tools for analyzing data. It
allows users to analyze data from many different dimensions or
angles, categorize it, and summarize the relationships identified.
Technically, data mining is the process of finding correlations or
patterns among dozens of fields in large relational databases.
Data mining is widely used domain for extracting trends or pat-
terns from historical data. However, the databases used by enter-
prises can’t be directly used for data mining. RDBMS has be-
come a standard for storing and retrieving large amount of data.
This data is permanently stored and retrieved through front end
applications. The applications can use SQL to interact with rela-
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tional databases. Preparing databases needs identification of re-
levant data and then normalizing the tables.Generally, data sets
that are stored in a relational database or a data warehouse come
from On-Line Transaction Processing (OLTP) systems in which
database schemas are highly normalized. But data mining, statis-
tical or machine learning algorithms generally require aggre-
gated data in summarized form. Suitable data set building for
data mining purposes is a time- consuming task. This task re-
quires writing long SQL statements or customizing SQL Code if
it is automatically generated by some tool. There are two main
ingredients in such SQL code: joins and aggregations. Many
aggregations functions and operators are exists in SQL. But all
these aggregations have limitations to build data sets for data
mining purposes. Standard aggregations are hard to interpret
when there are many result rows, especially when grouping
attributes have high cardinalities

2 EXISISTING SYSTEMS

Datasets are prepared for data mining analysis using standard
aggregation functions. Most data mining algorithm requires in-
put a datasets with a horizontal layout with several records and
one variable or dimensions per column. But data set prepared
using standard aggregation produce dataset in vertical tabular
layout. And converting vertical data set into summarized form
requires writing long SQL statements or customizing SQL code
if it is generated by some tool. Significant effort is required for
computing aggregations using available functions and clauses in
SQL to convert data set into cross tabular form suitable for data
mining analysis.

Let F be a table having a simple primary key K
represented by an integer, p discrete attributes and one numeric
attribute: F(K,D1, . .., Dp, A). Using standard aggregation func-
tions datasets are prepared from table F shown in table 1 and

result is shown in table 2.

Table 1: Input table, F
D1 D2
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o
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Table 2: Vertical table, Fy

D1 D2 A

1 X NULL
1 Y 10

2 X 8

2 Y 6

3 X 17

3. PROPOSED SYSTEM

The proposed method focuses on minimizing effort and time that
is spent in preparing and cleaning a data set for data mining al-
gorithms in data mining project. A big part of this effort involves
deriving metrics and coding categorical attributes from the data
set in question and storing them in a tabular (observation,
record) form for analysis so that they can be used by a data min-
ing algorithm. A new class of aggregations that have similar be-
haviour to SQL standard aggregations, but which produce tables
with a horizontal layout as shown in table 3. Horizontal aggrega-
tions just require a small syntax extension to aggregate functions
called in a SELECT statement. Alternatively, horizontal aggrega-
tions can be used to generate SQL code from a data mining tool
to build data sets for data mining analsis. Proposed syntax is
as follows.

SELECT (L1... Lj), H (A BY R1...RK)

FROM F

GROUP BY (L1... Lj);

Dataset can be prepared using two methods SPJ and Left outer
join as shown in fig.1

Select distinct R Ex
from input table

T~

SPT Methed Left Cuter Join
Method
\h““—‘""‘-‘-..‘_ _._,_,—-""'_'_'_

Compute Datasetwhich isin
horizontal tabular form

Figure 1. System architecture

Table 3: Horizontal table, Fy

D1 | D2X D2Y
1 Null 10
2 8 6
3 17 Null
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4. EXPERIMENTS AND RESULTS

In order to compare the performance of the proposed system, the
system is checked with dataset generated by TPC-H generator
having input table lineitem with 700 records, |F|=700 and fol-
lowing parameters as shown in table 4.

Table 4: Summary of Grouping Columns from TPC-H
TableLineitem (N=700).

L1(grouping | Rl(transposing | n d (no.of
column) column) (answerset | dimensions)
size)
suppkey linestatus 50 2
Suppkey Weekday 50 7
Suppkey Month 50 12
Suppkey Brand 50 24
partkey linestatus 100 2
Partkey Weekaday 100 7
Partkey Month 100 12
partkey Brand 100 24
orderkey linestatus 200 2
Orderkey Weekaday 200 7
Orderkey Month 200 12
orderkey Brand 200 24
Table 5: Query Optimization (N =700) Times in Seconds
n d SPJ LOJ
50 2 2294 1562
7 3793 3635
12 6084 5475
24 11141 9796
100 2 2621 1920
7 4463 3839
12 6551 5039
24 11105 9706
200 2 1950 1325
7 5083 3447
12 6582 5585
24 11842 10794
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Figure 2: Graph of result for d=7
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Figure 3: Graph of result for d=24

Figure 2 and 3 shows the graph for result for input table size 700
and answerset size 50,100 and 200 and for dimension d=7 and
d=24.

5. CONCLUSION

We are introduced a new class of extended aggregate
functions, called a horizontal aggregations which are help to
preparing datasets for OLAP cube exploration and data mining.
In particularly, horizontal aggregations are useful to create data
sets with a horizontal layout. Mainly a horizontal aggregation
returns a set of numbers instead of one number per each group.
For a query optimization perspective, we are proposed two fun-
damental query evaluation methods. The first method is SPJ. It
relies on standard relational operators. Second method is Left
Outer Join. A SPJ method is important from a theoretical point
of view because it is based on select, project and joins queries.
Left Outer Join method takes less time for preparing dataset than
SPJ method.
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