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Abstract - The use of Computer-based systems is increasing day by day and in due to many numbers and so critical demands we require 

making such complex business decisions so that we can bring many progressive changes in this field. To obtain this victoriously this data 

analysis and business reporting systems require additional resources for progress. Therefore, we need better, speeder and solely effective 

substitutes to correct and improve these issues. Former few years, the Column-oriented database systems are developing very quickly in 

demand and it is in progress also. We have found by peer-reviewing that unlike a row-oriented database there is another database in 

terms of technology which is much better and faster for data warehousing. In this paper, we are providing a review of many papers by 

saying that a column-oriented database is faster for data warehousing because the magnetically spinning platters use to read or write 

heads such move around to find the data and the drive performs the fewer heads have to move. Consequently, the time is lessened and the 

data can be delivered faster. 
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1. Introduction 
 

 column-oriented database management system 

serializes all values of a single column first, then 

the values of the next column, and so on. We 

found that it is quite unusual from other databases in 

comparison with relational DBMSs that store data in rows. 

Also when aggregates of data are compared with a large 

number of similar data items the columns oriented DBMS 

were found to be having advantages of data warehousing 

purchase relationship management (CRM), and library 

card catalogues, and other ads on inquiries. 

 

The review was done for this row by row approach and the 

three most popular and commercial database systems such 

as Oracle, IBM DB2 was chosen for storage layout. 

Optimization consummated by column by column 

approach was read. Let us consider that a table contain 4 

columns and contains 10 million records (e.g. buying (bid, 

bname, phone, email). nonetheless, we were capable to 

access exclusively two records (e.g. mobile, email), so 

from that particular table, we do not need to read all data. 

As a substitute reading all the data, we need to read only 

two columns. The replica for this essential is stored in 

memory or on disk, along with the usually written 

committed log. Through the replication, we can reach the 

durability, while for long term storage of the data on the 

disk we mainly focus on persistence some column-oriented 

data stores, supports pluggable storage engines such as 

Dynamo. 

 

 

Also, the column-database is faster for data warehousing 

because the magnetically spinning platters use to read or 

write heads that move around to find the data on the user’s 

request which stores information in the form of physical 

disk drives. The swift drive performs the fewer heads have 

to move. Consequently, the time is lessened and the data 

can be delivered faster. 

 

2. Fundamental Properties of A Column 

Oriented Database 
 

Many times high value was given to the durability of data 

along with persistence in extremely replicated distributed 

systems. As durability involves the writes from a specific 

operation to be stored in a manner that ensures the 

recovery of that if any exception took place. For this 

certain purpose, the copies either be stored inside the 

memory or on the disk in the system, however they are 

typically written to a commit log. The replication also with 

persistence focused on the storing of data on disk for the 

lengthy storage help in achieving the durability. Some of 

the column-oriented data stores like Cassandra employ 

their own storage engine while others such as Dynamo, 

support the pluggable storage engine architecture for 

persistence but both these use SSTables. 

 

In column-oriented databases, the powerful emphasis is not 

based upon the security and access control. This is the area 

where the relational databases are considerably more 

robust than column-oriented databases. With the help of 

the example let describe the access controls the light in 

A



IJCSN - International Journal of Computer Science and Network, Volume 9, Issue 2, April 2020           
ISSN (Online) : 2277-5420        
www.IJCSN.org 
Impact Factor: 1.5 

 

29 

 

comparison to row-level security, label-based access 

control, and role-based access control mechanisms 

supported by various mainstream relational databases. 

Such as Dynamo, for example, supposes to operate in a 

trusted and provides no security while the other side, Big 

Table does support access control lists for column-families 

that can be used to limit user capabilities.  

 

Furthermost common column-oriented database store's 

emphasis was less important on integrity and consistency 

than it associated with low latency response and fault 

tolerance. The alternative consistency models that 

emphasize on named eventual consistency. The high 

availability, replication among the nodes can be achieved 

by utilized extensively. The other fold in an expression of 

integrity of the column-oriented database is depends either 

a little or no support for types. The values are stored as 

continuous byte a string, due to which it depends on the 

client applications for maintaining consistent typing of 

values. Commit log efficiently handled the support for 

recovery. After finishing successfully the Write operations 

are written to the commit log. 

 

In the absence of transactions, there is only slight support 

for the rolling back operations and there are also chances 

of the failure to occur in the course of units of work. The 

primary goal of the commit log is to provide aid during the 

durable storage for the operations. As for Cassandra and 

Big Table log, all writes are committed prior to bringing 

up-to-date their physical files or in-memory data structures. 

 

3. Selection of Column-Oriented Database for 

Data Warehouse 
 

While using software such as HP Vertica, Apache 

Cassandra, and Apache HBase one can buy, install, and 

host a column-oriented database in his data center. From 

the on-premises databases, one can expect a good 

performance by using high-end hardware. If their variation 

present in the workloads, then impacts on the performance 

are seen. The requirement to hire more members in the IT 

department arises to provide help in managing the 

hardware and software. 

 

As Cloud applications offer numerous benefits several 

organizations prefer to host their data warehouses in the 

cloud, using facilities such as Amazon Redshift, Google 

BigQuery, and Snowflake. Some of the benefits are 

enlisted below:- 

• There is no need for capital requirements for 

hardware. 

• It provides the ability to architect for high 

availability with built-in fault tolerance. 

• To deal with elastic demands it provides flexible 

capacity and near-infinite scalability. 

• Flexible capacity and near-infinite scalability to 

deal with elastic demands. 

 

After settling on using a data warehouse, populate it with 

data. Then use Stitch which is a simple, powerful ETL 

service for businesses of all sizes, up to and including the 

enterprise. Stitch duplicates the raw data to a data 

warehouse automatically and it associates to recently use 

more than 100 most popular business tools such as 

Salesforce, Facebook Ads. 

 

4. Working of Column Oriented Databases 
 

A relational database management system essential 

displays its data as two-dimensional tables, of columns and 

rows, but store it as one-dimensional strings. They have 

used for the retrieval of all the elements from a number of 

rows at once, this database is not appropriate for large 

scale processing that required in an analytical environment. 

For illustration, we use the below table: 

 
Table 1: Employee 

EmployeeId LName FName Income 
11 Sumit John 45000 

13 Jogi Mahi 57000 

 
The above table comprises an employee identifier 

(EmployeeId), name fields (LName and FName) and 

Income (Income). On the other hand practically; by any 

practice, the data needs to be consecutive in the storage 

hardware. 

 

The most costly hard drive operations are seeking. The 

relevant data crucially stored in a manner that it shrinkages 

the number of seeks required to improve the overall 

performance. This process is acknowledged as a locality of 

reference, besides this basic concept performs in numerous 

different contexts. Normally Hard drives are structured 

into a series of blocks of fixed size, to store numerous 

table rows. The amount of blocks that are required to read 

or pursued is minimized by organizing the data into rows 

that suit within the blocks, and grouping associated rows 

together. 

 

A column-oriented database serializes all values of a single 

column first, then the values of the next column, and so on. 

For the above table, the data would be stored as: 
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11:001,13:002,11:003,22:004;Sumit:001,Jogi:002,Johnson

:003,Jogi:004;John:001,Mahi:002,Cathy:003,Bob:004;450

00:001,57000:002,44000:003,55000:00; 

 

In this arrangement, any one of the columns narrowly 

matches the structure of an index in a row-based system. 

Due to this confusion occur about how a column-oriented 

store "is really just" a row-store with an index on every 

column. Yet, data mapping ranges dramatically. The 

primary key is the row-id in a row-oriented indexed system 

that is mapped to indexed data.  Although in the column-

oriented system, the primary key is the data, mapping back 

to row-ids [3][5]. This may look acute, but the dissimilarity 

can be observed in this general modification to the same 

store: 

…;Sumit:001,Jogi:002,004,Johnson:003;… 
If two of the records of the table store the same value, 

"Jogi", then there may be chances to store this simply once 

in the column store, besides with the match pointers to all 

the rows for it. For various common searches, such as "find 

all the people with the last name Jogi", the answer will be 

retrieved in a single operation. Additional operations, such 

as counting the number of similar records or carrying out 

computations over a set of data, can be significantly 

improved with this organization. [2] 

 

In the column-oriented system, the operation depends 

mostly on the workload actuality automated.  The 

operations which retrieve data for the objects would be 

slower as they required many disk operations to gather data 

from numerous columns to construct the record. Though, 

these entire row operations are generally rare. Mostly, only 

some degree of the subset of data is retrieved in most cases 

by this method. For instance, in a Rolodex application 

operations that collect the first and last names from 

numerous rows to construct a list of contacts are extremely 

more common from the operations that read the data for 

some single address. If the data have a tendency to be 

"sparse" with various optional columns then this becomes 

more accurate for writing back data into the database. For 

this purpose, column stores have proven to be outstanding 

in the real-world in terms of performance regardless of 

theoretical shortcomings.[4] Also, partitioning, indexing, 

caching, views, OLAP cubes, and transactional systems 

such as write-ahead logging or multi-version concurrency 

control all intensely affect the physical organization of 

both systems. Thought, online transaction processing 

(OLTP) mainly focuses on RDBMS systems that are more 

row-oriented; whereas online analytical processing 

(OLAP) mainly focuses on the systems that are a balance 

of both the row-oriented and column-oriented. 

 

5.  Benefits 
 

In the column-oriented data, arrangements are usually 

concerned with the effectiveness of the hard-disk access 

for a certain workload, as seek time to a very great degree 

is time-consuming in contrast to the other factors that 

delays in computers. At times, reading around a megabyte 

of sequentially stored data takes comparatively less time 

than one random-access.[3] According to Moore’s Law, 

the seek time is improving far more slowly than CPU 

power and this application will possibly continue on the 

systems that depend on the hard disks for the storage of 

data. Succeeding is a set of extremely simpler notice that 

attempts to inform the scenario of the trade-offs between a 

column-oriented system and a row-oriented system. Expect 

to form the application that can be soundly sure to proper 

most/all data into memory, in that situation huge 

optimizations are obtainable from the memory database 

systems. 

 

1. The Column-oriented system is more capable when 

aggregation over many rows are required but simply for a 

prominently minor subset of all the columns of data, as 

read for that minor subset of data can be done more rapidly 

than reading from all data. 

2. The Column-oriented system is more capable when the 

new values of a column are provided for all the rows at one 

time, as the column data, in that case, can be written 

powerfully and can replace the old column data without 

affecting any other columns for that rows. 

 

6. Advantages of Column Store 
 

6.1 Enriched bandwidth utilization: Only those 

attribute that is accessed by a query needs to be read- off 

disk (or from memory into cache) in a column-store. 

Whereas surrounding attributes also essential to read in a 

row store since the attribute is normally smaller than the 

smallest granularity in which data can be accessed [2]. 

 

6.2 Better-quality data compression: The data 

compression ratio increase due to an increase in Storing 

data from the same attribute domain increased locality. 

When transferring compressed data the bandwidth 

requirements are more reduced [3].  

 

6.3 Upgraded code pipelining: Attribute data may be 

iterated through directly without indirection through a 

tuple interface. As a consequence the great IPC 

(instructions per cycle) efficiency and code that can take 
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benefit of the super-scalar properties of modern CPUs [4, 

5].  

 

6.4 Better cache locality: In a row-store, the cache lines 

may contain irrelevant surrounding attributes as a cache 

line as well tends to be larger than a tuple attribute. That 

led to the wastage of space in the cache and decreases hit 

rates [6]. 

 

7. Disadvantages of Column-Stores  
 

7.1 Amplified disk seek time: In parallel, multiple 

columns are read because disk seeks between each block 

read might be needed. This cost can be controlled by the 

use of large disk pre-fetches. 

 

7.2 The increased cost of inserts: Since each insert 

queries multiple separate locations on disk have to be 

updated for each inserted tuple (one for each attribute) the 

Column-stores perform poorly. If inserts are done in bulk 

then this cost can be reduced.  

 

7.3 Enlarged tuple reconstruction costs: To deal with 

standards-compliant in column-stores a relational database 

interface, at some point, there must be a query plan that 

combines values from multiple columns together into a 

row-store style tuple to be output from the database. For 

this operation the CPU cost must be noteworthy, even this 

can be done in memory. The reconstruction costs can be 

kept to a minimum by delaying construction to the end of 

the query plan in many cases [7].  

 

8. Conclusion  
 

In this paper, we can conclude that in DBMS a column-

oriented store needs fewer improvements as compared to 

another database in terms of warehousing. This 

improvement in database leads to expansion of large 

databases and need very less performance-based 

elaborations. Because of this, we can also conclude that 

data warehousing is predominantly read-oriented.  

 

 

 

 

 

 

 

 

 

Whereas, we have found that the column-oriented database 

is write oriented only and it is lesser read oriented due to 

which we can prefer a column-oriented database for 

warehousing for faster and better approaches. We cannot 

say that we can use this approach in all the cases but can be 

useful for most of the orientations and can be an amazing 

output field for further reviews and research. 
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