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Abstract— Decision support systems are primarily designed 

to process complex queries to make strategic decisions by 

using data from large databases. Currently, the large volume 

databases are subjected to the processing of analytical 

queries that require quick response time with accuracy. To 

facilitate the performance of data mining queries, many 

techniques such as sparse or dense indices, materialized 

views and data fragmentation are used. The bitmap indices 

are mostly preferred in data warehouses and transactional 

databases. The main advantage of bitmap indices is that 

bitmap vectors can be directly accessed without 

decompression rather than working on actual tuples. Besides 

this, bitwise operations on bitmap vectors are fast and simple 

to perform which helps to improve the response time. This 

paper presents algorithm to compute Iceberg queries using 

bitmap indexing techniques. 

Keywords- Iceberg query, Bitmap index, data warehouse, 

data mining. 

I.  INTRODUCTION 

Data warehouses consist of consolidated data obtained 

from variety of sources along with summary information 

and over a long time period. The sizes of data warehouses 

are far more than normal databases ranging from  

gigabytes to terabytes. Firstly, data is extracted from 

diverse operational databases, cleaned to minimise 

mistakes or anomalies and reconciled in missing 

information and transformed to cope up with semantic 

mismatches. Loading data includes storing of necessary 

data in the warehouse. After data is posted into a 

warehouse, additional care is taken to confirm that the 

data in the warehouse is occasionally checked to reflect 

updates to the data sources and parallel purge obsolete 

data from the warehouse  [10]. 

Many database areas such as information retrieval and 
decision support systems include SQL queries that return 
values with the use of aggregate functions on the set of 
candidate attributes and keep the result of only those 
groups whose aggregate values fulfils a given predicate 
with a user-specified threshold. Iceberg queries are of 
special importance in regard with data warehousing, 
market-basket analysis and information retrieval. These 
queries are for calculating values of aggregate functions on 
set of attributes and return the aggregate values which lie 
above user threshold value. The queries are named as  
Iceberg queries due to the fact that the output of the these 
query is usually very small i.e. the tip of an Iceberg 
compared to the input data size. Iceberg query is a special 
purpose aggregation query, which computes values from 

aggregate functions above a given user specified threshold. 
Many data mining queries are in fact iceberg queries [1]. 

The general form of iceberg query is [1]:  

SELECT  col1, col2, ..., colk, COUNT( rest)  

    FROM  R  

    GROUP  BY  col1, col2, ..., colk 

    HAVING  COUNT( rest) >= T  

where R is a relation that contains attributes col1, col2, ..., 

colk, rest and T is threshold. Consider the query,      

SELECT X, Y, COUNT(*) FROM R GROUP 

X,Y HAVING COUNT(*) > 2 

    The above query is assumed to return the count of x and 

y from the relation R and which chooses the count of X, Y 

greater than 2. The iceberg queries minimizes the time for 

accessing data from a large database.  
The iceberg query follows the same bottom-up 

evaluation strategy as to find frequent item sets. We only 
maintain a counter for a set if each individual component 
of the set satisfies the condition in the HAVING clause. 
The main benefit is that aggregate function when used with 
the iceberg queries gives more importance to the iceberg 
queries [14]. 

II. RELATED WORK 

The evaluation of iceberg queries has attracted researchers 

significantly because of the demand of scalability and 

efficiency. Bitmap indices are found to be suitable in 

order to evaluate the iceberg queries typically used in the 

data warehousing applications. In data warehouse 

applications, bitmap indices give better results than tree 

based index scheme, such as the variants of like B-tree or 

R-tree [3], [4], [5]. To improve the performance over row 

oriented databases, compressed bitmap index is widely 

used in column oriented data bases, such as C-store [14]. 

Word-Aligned Hybrid (WAH) and Byte-Aligned Bitmap 

(BBC) are two important density methods mostly used in 

query processing with less cost [6], [9]. 
A study on selection of the join index of bitmap 

through the techniques of data mining is presented in [4]. 
The idea is to choose the join index of bitmap to diminish 
the treatment of query cost and to satisfy the restrictions of 
storage. In this approach, to begin with the tree of 
Extended Frequent Pattern (EFP) is used to create the 
attributes of candidate for the join index of bitmap. After 
that, the join index of bitmap is chosen and the ultimate 
index is constructed. This technique facilitates to reduce 
the candidate attributes number for the join index of 
bitmap and helps to produce join indices of bitmap with 
minimum areas of storage and less cost. This technique 
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cannot handle large volume of data and cannot apply the 
join index of bitmap dynamically.  

The indexing method Enhanced Encoded Bitmap Index 
(E-EBI) is presented in [7]. This technique improves the 
equality query performance of traditional Encoded Bitmap 
Index. In this approach, each indexed attribute value is 
encoded by using a number of bitmap vectors. Query 
processing and data retrieval are supported by Boolean 
operation on bitmap vectors before accessing the data. The 
Bitmap Index Extension approach performance in term of 
space-time trade-off is better than the compression 
approach. Among extension approach, Encoded Bitmap 
Index outperforms other bitmap indexes in term of space 
requirement. 

The horizontal Format Data Mining with Extended 
Bitmaps is proposed in [8]. The aim of this algorithm is to 
mining the dataset in horizontal shape through the 
transformation of dataset from horizontal format data set 
into vertical shape among the indices of bitmaps to save 
extra data of item-set. There were certain steps of an 
algorithm like parse the dataset to create first item set and 
bitmaps, remove redundant associated items along with the 
item-sets according to prior property. In addition, the 
utilization of memory using compressed bitmap indices 
instead of plain bitmaps is more effective, but this 
algorithm may fail to withstand when large sets of data 
that have several items for each transaction are used.  

The Scatter Bitmap Index Optimization using Data 
Clustering (SBIOC) is presented in [6]. The SBIOC 
consists of three phases namely preparation of data, 
clustering of attribute  and bitmap index of optimizing 
scatter. The technique of scatter bitmap index optimization 
uses k-mode clustering to gather the attribute values of 
indexed which helps to reduce number of accessed bitmap 
vectors. This approach enhances the membership quires 
processing time and efficiency but cannot be used for 
equality queries.  

 

III. MOTIVATION 

The data storage management and retrieval of desired data 

are vital components of the data mining and data 

warehousing systems. The performance of a data retrieval 

method are based upon the accuracy level of the method 

and its response time. In these methods, data retrieval 

from databases is done via database queries. Similarly, 

Bin He [1] proposed an evaluation of iceberg queries. The 

approach is an evaluation of iceberg query using 

compressed bitmap index. The main processes which are 

used in the efficient iceberg query evaluation are dynamic 

pruning of the bitmap index and vector alignment. The 

highlighted feature is a specialized vector alignment of the 

bitmap  indices, which deals with AND operation between 

distinct values in attributes specified by the iceberg query. 

The approach produces iceberg results with less AND 

operations. 
 

IV. PROPOSED SYSTEM 

The Fig. 1 shows the working of the proposed system, 
and different blocks processing the user requests.  

A. Preprocessing module: 

Preprocessing steps include authentication of user and 
in turn acceptance of his queries on the tables contained in 
database. 

 

B. Processing module: 

a) Dynamic pruning module: 

We will demonstrate dynamic pruning algorithm using 
an iceberg query with two aggregate attributes with 
aggregate function COUNT. WE will show how the 
algorithm helps us to reduce the total number of Bitwise-
AND operations as compared to traditional approach. Let 
the iceberg query that under consideration. The traditional 
way to solve this iceberg query on two attributes A and B 
using bitmap indices is to follow cross product like 
bitwise-AND operations between individual bitmap vector 
of A and each vector of B . As an example, if A and B 
have m and n distinct values respectively, then m*n 
bitwise-AND operations are compulsory to generate the 
iceberg output [13], [14]. 

First, bitwise-AND operation is done in a different way 
which consists of the following three actions in one 
bitwise-AND operation between vectors P and Q:R = P 
AND Q, P = P XOR R, and Q = Q XOR R. In other word, 
along with producing output of bitwise-AND underlying 
bitmap vectors are also updated using XOR operation with 
result of bitwise-AND. 

After each bitwise-AND operation, the dynamic 
pruning step checks for the total number of 1 bits in 
underlying bitmap vectors. On one side, if the number of 1 
bits are greater the user defined threshold, then that vector 
is retained, otherwise the same vector is not considered for 
further processing [11][12]. 
 

 
  
 

Fig. 1. Proposed system 
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b) Vector alignment module: 

The dynamic pruning step may suffer from a number of 

empty bitwise-AND results problem. In other words, only 

the dynamic index pruning strategy on its own, many of 

the bitwise-AND operations generate empty results after a 

bitwise-AND operation. That is, the new bitmap vector 

may contain all bits set to 0. The number of useless 

bitwise- AND operations can be so huge in number that 

consume extra time  processing time. 

To deal with this problem of empty bitwise-AND 

results problem, the vector alignment algorithm works 

well. For the dynamic pruning algorithm, in worst case 

number of bitwise-AND operations required to do is equal 

to the cross product of the numbers of distinct values of 

all attributes under consideration. In the vector alignment 

algorithm, the bitmap vectors are aligned based on the 

position of first 1 bit of the bitmap vectors and in turn to 

take bitwise-AND of aligned vectors only and ensure the 

output of bitwise-AND operation is not empty [2].   

C. Database management: 

We maintain a persistent database of tables from 
frequent item set mining dataset repository with limited 
number tuples. 

V. RESULTS 

For results we experimented on sample data set 

containing  relation R with aggregate attributes A and B 

as shown in fig. 2 below: 

 

A B C 

a2 b2 5 

a1 b3 10 

a2 b1 15 

a2 b2 10 

a1 b3 15 

a2 b1 20 

a3 b2 15 

a3 b1 20 

                       Fig. 2. Sample relation R 

 

After applying algorithm for generating bitmap indices,  

we got respective bitmap indices  as shown in Fig. 3 and 

Fig. 4. 

 

A1 A2 A3 

0 1 0 

1 0 0 

0 1 0 

0 1 0 

1 0 0 

0 1 0 

0 0 1 

0 0 1 
Fig. 3. Bitmap Indices for A 

 

 

B1 B2 B3 

0 1 0 

0 0 1 

1 0 0 

0 1 0 

0 0 1 

1 0 0 

0 1 0 

1 0 0 
Fig. 4. Bitmap Indices for B 

 

VI. CONCLUSION 

Data mining and decision making plays vital part for 

business intelligence and the basic goal is to improve 

strategic decision making for future prediction. There are 

various techniques are used to improve the data mining 

queries to solve complex and ad-hoc queries rapidly. 

Bitmap indexes are primarily used as an inevitable part of 

data warehousing environments. For such applications, 

bitmap indices provides reduced response time, reduced 

storage needs compared to other indexing techniques and 

faster query performance. 
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