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Abstract - In recent business fields are developing very rapidly, 

so it needs of access and analyze data in effectively. In 

information technology systems are more intensive to answer the 

numerous and complex demands for taking critical decision. 

Data analyzing and reporting is plays an important role in 

business fields. Traditional way is using database management 

system. But there are many obstacles are made by using 

traditional way, therefore the faster, better, and efficient 

alternative way is to be found. The columnar database 

management system is used. This paper gives the brief 

explanation of columnar database and gives the implementation 

of column store and row-store. The result is obtained by the 

comparison of both type. 
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1.  INTRODUCTION 

 

Row-oriented and column-oriented both are serving a different 

purposes. In row-oriented databases are the storage structures use 

transactional queries performed. It is more beneficial to imply the 

set of read and writes to few rows at a time. However in column-

orient storage structures, there are more analytical queries are 

performed on a database. It can also be used with huge amount of 

data, growing user population and performance level of service 

agreement. Every organization are giving extreme pressure to 

deliver the analysis faster.  

 

That means business needs a faster data warehouse performance 

to support the rapid decisions on business and to be more 

responsive to changing business environments. The row by row 

approach is write optimized. The three most popular commercial 

database systems [e.g., Oracle, IBM DB2, Microsoft SQL 

Server] choose the row by row storage layout. The column by 

column approach is read optimized. Suppose any table that have 

5 columns and that table contain 5 million records. [E.g. 

customer [customer_id, customer_name, phone, email, sex]]. But 

we frequently access only two records [e.g. customer_id, 

customer_name], so there is no need to read all the data from a 

particular table. Instead of reading all data we read only two 

columns. In this paper we give an optimization of the database 

management system. And we mainly discussing about the 

techniques are applied to improve the efficient performance of 

both type of databases. Finally giving an example database for 

column-oriented database like SADAS engine for columnar 

database. 

 

2.  DISK STORAGE PERFORMANCE 

 

In this section, we are going to see the disk performance in two 

categories. They are 

 Row-store performance 

 Column-store performance 

 

2.1 Row–store performance 

Row-store is nothing, but the data are stored in the disk tuple by 

tuple that means a segment of record is known as tuple .the 

storing process is done by set of records. It tends to create many 

advantages whereas the disadvantages also. It depends on the 

requirements of the fields. For example row-store follows that all 

entity of the relation together i.e. The customer table stores in 

disk in a given manner, it store all information of the first 

customer and go to the second customer and so on.. 

 

 
 

Physical Representaion of Row-Store DBMS 

 

 
 

Physical Representation of Column-Store DBMS 

 

2.2 Column-store performance 

Columnar database management system (DBMS) that indexes 

the each column of a table. There is no tuple stores are played 

here. Each index are responsible for every column in a table. It 

reduces the work of disk and enhances the disk performance in 

an efficient way. The main role of column store is to improve the 

performance of database management system for the feature use. 
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Here we are discussing below how the column store is 

implemented and what are the major techniques are applied in 

the column-oriented databases. In below the picture clearly views 

the physical representation of the column-store. 

 

3. IMPLEMENTATION OF ROW AND COLUMN 

STORE 

 

In this subsection of the paper, we discuss about the 

implementation of row-store method and column-store method. 

And what are the inner works are varies the two types of 

databases. There are some of the techniques are applied to each 

other. In given below we can see that what are the techniques are 

used to implement the column-store and row-store operations. 

 
Physical representation of vertical partitioning 

 

3.1. Techniques applied for row store 

Now we have a simplistic view about the storage layout of row 

and column that leads to that one can need the performance of 

column store to make some changes to the physical structure of 

row-store .that changes are made by some techniques. These 

techniques are applied to get the column store performance in 

row-type traditional database. They are sorted below, 

 Vertical partitioning 

 Index-only plans 

 Materialized views 

 

3.1.2 Vertical partitioning 

Vertical processing is nothing but that is the process of vertically 

partitioned the each column of the table. That means each 

column of a table is consider as an each table.by join on position 

for multi-column fetch that grouped all column together .Basic 

technique is inserting integer position field to every table. And it 

is better than adding a primary key. The below given figure gives 

the physical representation of vertical partitioning. 

3.1.2 Index only plan 

This technique is follows the b+ tree that is each data itself as an 

index so the process have some problems. I.e. the example shows 

an 

Example: 

Select avg (sal) from EMP where age>40 

Here it scans the whole indexes of a table which is slower 

 

3.1.3 Materialized views 

This process create the optimal sets of MVs for given query. It 

construct the required data corresponds to the query workloads 

and gives better performance than other two techniques. 

Problems under this technique are required advance knowledge 

of query accessing. 

For example: 

Select c.cusid from customer as c where c.product>30 

3.2 Techniques applied for column-store 

In column-store, we are using some techniques to improve the 

performance of the database. There are few techniques are shown 

below: 

 Compression 

 Late materialization 

 

3.2.1 Compression 

In this section we are going to know about the compression of 

data in databases. The compression algorithm is used to make the 

data in compressed format. Column storing given more 

compressible than the row-store databases. Take, for example the 

storing of customer details such as id, name, phone number, 

email_id, etc... That could be stored as all the id’s together, all 

the names together and so on. And the major thing is the query 

executer directly accessed the compressed data and it further 

improves the disk performance and helps to read and write on the 

database through disk into memory and vice versa. And for the 

repeated values it takes as a count like run-length encoding (for 

example a, a, a=a*3).it further decreased the CPU cost.so we 

concludes here compression make somewhat smaller and reduce 

the redundancy of data. 

 

3.2.2 Late materialization 

 Most query results entity-at-a-time not column-at-a-time 

 So at some point of time multiple column must be combined 

 One simple approach is to join the columns relevant for a 

particular query 

 But further performance can be improve using late-

materialization 

Advantages 

 Unnecessary construction of tuple is avoided 

 Direct operation on compressed data. 

 

4. NEED OF COLUMN-ORIENTED DATABASE 

 

In this subsection of this paper, we are talking about the need of 

columnar database. Both type of databases performance are 

efficient in a specific way so comparison gives that neither row 

nor column databases are not better than another one. Because 

both of them gives an efficient work but its comparisons are 
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depends on the requirements of business fields i.e. in olden days 

the banking system follows a traditional way of row-orient 

database the reason is the work could adding a customer account, 

deleting customer account and managing transactional details. 

These operation done efficiently using the row-type but now a 

days banking system in updated so it must to make some 

decision and creating reports (for example: to creating reports of 

who are all paid the loan due and not paid customers also) not 

only in banking system most of the business fields have to face 

this problems the databases need analytical queries to generating 

reports and decision making by the use of columnar databases. 

Finally in this section know the need of column-type dbms and 

also learn that now a day’s most of the business fields are need 

the columnar database. 

 

5. CONCLUSION 

 

In this paper “optimization of dbms”, we are discussing about the 

selection scenario of database system which is suitable for our 

business fields. To clarify that we could the disk performance of 

row and column type the comparison gives result as column-

orient is giving better works than the row-orient types. But the 

row-oriented are efficient that depending on the field of process. 

And also here we indicates the techniques are followed in both 

type of database disk performance. That are known as 

implementation techniques. Final conclusion is given as the 

optimization of database that selecting scenario is based on the 

need of industry. The last topic we can make the notes for need 

of column-oriented database system. However the most 

companies now a days follows the column-store databases. 

Considering this point we have to think about future 

requirements of database system to improve the features of the 

system    
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