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Abstract: Cloud database management system is a distributed database that delivers
computing as a service instead of a product. It is the sharing of resources, software, and
information between multiple devices over a network which is mostly the internet. It is
expected that this number will grow significantly in the future. As a result, there is a
growing interest in outsourcing database management tasks to third parties that can
provide these tasks for much lower cost due to the economy of scale just like putting it into
the cloud. In this paper, we discuss the recent trend in database management system and
the possibilities of making it as one of the services offered in the cloud. We also proposed
an architecture of database management system in the cloud.

Keywords: ER Model, Database Design, Data Model a Schema, Entities Relationship,
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INTRODUCTION

In recent years, database outsourcing has become an important component of cloud computing. Due
to the rapid advancements in a network technology, the cost of transmitting a terabyte of data over long
distances has decreased significantly in the past decade. In addition, the total cost of data management is
five to ten times higher than the initial acquisition cost. As a result, there is a growing interest in
outsourcing database management tasks to third parties that can provide these tasks for much lower cost
due to the economy of scale. This new outsourcing model has the benefits of reducing the cost for running
Database Management System (DBMS) independently [1]. Cloud computing economics leveraging the
power of multi tenancy delivers extremely fast shared storage at a dramatically reduced cost.

Virtualization then compounds these advantages by enabling users to scale elastically and to pay only
for the resources they use. The cost/performance advantages have decisively shifted in favor of the
shared-disk DBMS. It is just a matter of time before the shared-disk DBMS establishes dominance in the
cloud. A Cloud database management system (CDBMS) is a distributed database that delivers computing
as a service instead of a product. It is the sharing of resources, software, and information between
multiply devices over a network which is mostly the internet. It is expected that this number will grow
significantly in the future. An example of this is Software as a Service, or SaaS, which is an application that
is delivered through the browser to customers. Cloud applications connect to a database that is being run
on the cloud and have varying degrees of efficiency. Some are manually configured, some are
preconfigured, and some are native. Native cloud databases are traditionally better equipped and more
stable that those that are modified to adapt to the cloud.

The purpose of the document is to present representative notions about basic optimizing for
databases, using mathematical estimation for costs in different types of queries, a review of the level of
attained performances, and the effects of different physical access structures in specific query examples.
The target group should be familiar with SQL and basic concepts in relational databases.

This way, execution strategies for complex queries can be made, allowing the use of knowledge for
obtaining information at a lower cost. A database goes through a series of transformations until its final
use, starting with data modeling, database designing and development, and ending with its maintenance

and optimization.
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DATABASE MANAGEMENT SYSTEM (DBMS)

A database management system (DBMS) is a software package with computer programs that control
the creation, maintenance, and use of a database. It allows organizations to conveniently develop
databases for various applications by database administrators (DBAs) and other specialists. A database is
an integrated collection of data records, files, and other objects. ADBMS allows different user application
programs to concurrently access the same database. DBMSs may use a variety of database models, such as
the relational model or object model, to conveniently describe and support applications. It typically
supports query languages, which are in fact high-level programming languages, dedicated database
languages that considerably simplify writing database application programs.

e Collection of interrelated data

e Setof programs to access the data

e DBMS contains information about a particular enterprise

e DBMS provides an environment that is both convenient and efficient to use.

e Database Applications:

e Banking: all transactions

e Airlines: reservations, schedules

e Universities: registration, grades

e Sales: customers, products, purchases

e  Manufacturing: production, inventory, orders, supply chain

e Human resources: employee records, salaries, tax deductions

e Databases touch all aspects of our lives

e Inthe early days, database applications were built on top of file systems

o Drawbacks of using file systems to store data:

e Dataredundancy and inconsistency

e  Multiple file formats, duplication of information in different files

e Difficulty in accessing data

e Need to write a new program to carry out each new task

e Data isolation — multiple files and formats

e Integrity problems

e Integrity constraints (e.g. account balance > 0) become part of program code

e Hard to add new constraints or change existing ones
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e Real-world entity: A modern DBMS is more realistic and uses real-world entities to design its
architecture. It uses the behavior and attributes too. For example, a school database may use
students as an entity and their age as

e Relation-based tables: DBMS allows entities and relations among them to form tables. A user can
understand the architecture of a database just by looking at the table names.
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e Isolation of data and application: A database system is entirely different than its data. A database
is an active entity, whereas data is said to be passive, on which the database works and organizes.
DBMS also stores metadata, which is data about data, to ease its own process.

e Less redundancy: DBMS follows the rules of normalization, which splits a relation when any of its
attributes is having redundancy in values. Normalization is a mathematically rich and scientific
process that reduces data redundancy.

e Consistency: Consistency is a state where every relation in a database remains consistent. There
exist methods and techniques, which can detect attempt of leaving database in inconsistent state.
A DBMS can provide greater consistency as compared to earlier forms of data storing applications
like file-processing systems.

e Query Language: DBMS is equipped with query language, which makes it more efficient to retrieve
and manipulate data. A user can apply as many and as different filtering options as required to
retrieve a set of data. Traditionally it was not possible where file-processing system was used.

e ACID Properties: DBMS follows the concepts of Atomicity, Consistency, Isolation, and Durability
(normally shortened as ACID). These concepts are applied on transactions, which manipulate data
in a database. ACID properties help the database stay healthy in multi-transactional environments
and in case of failure.

Database Schema

e  Multiuser and Concurrent Access: DBMS supports multi-user environment and allows them to
access and manipulate data in parallel. Though there are restrictions on transactions when users
attempt to handle the same data item, but users are always unaware of them.

e Multiple views: DBMS offers multiple views for different users. A user who is in the Sales
department will have a different view of database than a person working in the Production
department. This feature enables the users to have a concentrate view of the database according
to their requirements.

e Security: Features like multiple views offer security to some extent where users are unable to
access data of other users and departments. DBMS offers methods to impose constraints while
entering data into the database and retrieving the same at a later stage.

Access Control Policies

Access control policies dene the rules according to which access to the database objects is regulated.
The most popular class of access control policies is represented by discretionary access control (DAC)
policies, where the word discretionary characterizes the fact that users can be given the ability of passing
their privileges to others.

Discretionary access control policies are based on authorizations rules. An authorization rule states
that a subject has the privilege to exercise a given action on a given object. The kind (and granularity) of
subjects, objects, and actions that can be referenced in authorizations.

Subjects are the entities to which authorizations can be granted. Typically, subjects are users (i.e,,
deniers corresponding to human entities). User groups can also be denied to which authorizations can be
granted; authorizations granted to a group can be enjoyed by all its members. Discretionary access
control can be extended with role-based capabilities allowing the dentition of roles to which privileges
can be granted. Roles are granted to users, and users can dynamically.

Database system security is more than securing the database; to achieve a secure database system, we
need a:

e Secure database
e Secure DBMS
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e Secure applications / application development
e Secure operating system in relation to

e database system

e Secure web server in relation to database

e system

e Secure network environment in relation to

e database system
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Secrecy, Integrity and Availability The objective of data security can be divided into three separate, but
interrelated, areas as follows.

e Secrecy is concerned with improper disclosure of information. The terms congeniality or non-
disclosure are synonyms for secrecy.

e Integrity is concerned with improper modification of information or processes.

e Availability is concerned with improper denial of access to information. The term denial of service
is also used as a synonym for availability.

These three objectives arise in practically every information system. For example, in a payroll system
secrecy is concerned with preventing an employee from out the boss's salary; integrity is concerned with
preventing an employee from changing his or her salary; and availability is concerned with ensuring that
the paychecks are printed on time as required by law.

Similarly, in a military command and control system secrecy is concerned with preventing the enemy
from determining the target coordinates of a missile; integrity is concerned with preventing the enemy
from altering the target coordinates; and availability is concerned with ensuring that the missile does get
launched when the order is given. Any system will have these three requirements co-existing to some
degree. There are of course deference’s regarding the relative importance of these objectives in a given
system.

Prevention, Detection and Tolerance
The objective of data security can be approached in two distinct, and mutually supportive, ways.

e Prevention. Prevention ensures that security breaches cannot occur. The basic technique is that
the system examines every action and checks its conformance with the security policy before
allowing it to occur. This technique is called access control.

e Detection. Detection ensures that history of the activity in the system is recorded in an audit trail,
so that a security breach can be detected after the fact. This technique is called auditing.

e Every system employs some mix of these two techniques. Sometimes the distinction between
these two techniques gets blurred. For example, consider a system which monitors the audit trail
in real time looking for imminent security violations so as to prevent them.

Tolerance

Moreover, detection is ultimately useful only to the extent that it prevents improper activity by
threatening punitive action. Finally, there is the third \technique" of tolerance in which the potential for
some security breaches is tolerated; because either these breaches are too expensive 3 to prevent or
detect, or the likelihood of their occurrence is considered sufficiently low, or security measures are
acceptable to users only up to some reasonable point.
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Every practical system tolerates some degree of risk with respect to potential security breaches. It is,
however, important to understand what risk is being tolerated and what is being covered by
preventive/detective mechanisms.

Assurance Security mechanisms, whether preventive or detective in nature, can be implemented with
various degrees of assurance. Assurance is directly related to the port required to subvert the mechanism.
Low assurance mechanisms are easy to implement but also relatively easy to subvert. Subtle bugs in
system and/or application software have led to numerous security breaches. On the other hand, high
assurance mechanisms are notoriously cult to implement. They also tend to super from degraded
performance. Fortunately, rapid advances in hardware performance are making the performance penalty
acceptable.

CONCLUSION

Database system security is more than securing the database; to achieve a secure database system, we
need a:

e Secure database

e Secure DBMS

e Secure applications / application development

e Secure operating system in relation to database system

e Secure web server in relation to database system

e Secure network environment in relation to database system

We use algorithms and technique which lower the complexity of the centralized Databases. This
document has as purpose a better perception of the database systems.

Optimizations for the developer, as well as the way in which a database (ex. DBMS) formulates
executional strategies different types of queries, even though the presented examples are limited in
scope. It should also be noted that a well-created database should contain indexes and criteria for the
selection of the columns for indexes.

REFERENCES

11 Das, ], Das, M.P.,, & Velusamy, P. (2013). Sesbania grandiflora leaf extract mediated green
synthesis of antibacterial silver nanoparticles against selected human pathogens. Spectrochimica
Acta Part A: Molecular and Biomolecular Spectroscopy, 104, 265-270.

(21 Umanath, K.P.S.S.K,, Palanikumar, K., & Selvamani, S.T. (2013). Analysis of dry sliding wear
behaviour of Al6061/SiC/Al203 hybrid metal matrix composites. Composites Part B:
Engineering, 53, 159-168.

81 Udayakumar, R., Khanaa, V., Saravanan, T., & Saritha, G. (1786). Cross layer optimization for
wireless network (WIMAX). Middle-East Journal of Scientific Research, 16(12), 1786-1789.

(41 Kumaravel, A, & Rangarajan, K. (2013). Algorithm for automaton specification for exploring
dynamic labyrinths. Indian Journal of Science and Technology, 6(5S), 4554-4559.

(51 Pieger, S., Salman, A, & Bidra, A.S. (2014). Clinical outcomes of lithium disilicate single crowns
and partial fixed dental prostheses: a systematic review. The Journal of prosthetic
dentistry, 112(1), 22-30.

(6] Vijayaraghavan, K. Nalini, S.K., Prakash, N.U, & Madhankumar, D. (2012). One step green
synthesis of silver nano/microparticles using extracts of Trachyspermum ammi and Papaver
somniferum. Colloids and Surfaces B: Biointerfaces, 94, 114-117.

(7] Khanaa, V., Mohanta, K., & Satheesh, B. (2013). Comparative study of uwb communications over
fiber using direct and external modulations. Indian Journal of Science and Technology, 6(6),
4845-4847.

8] Khanaa, V., Thooyamani, K.P., & Udayakumar, R. (1798). Cognitive radio based network for ISM
band real time embedded system. Middle-East Journal of Scientific Research, 16(12), 1798-1800.

1 Vijayaraghavan, K., Nalini, S.K., Prakash, N.U., & Madhankumar, D. (2012). Biomimetic synthesis of
silver nanoparticles by aqueous extract of Syzygium aromaticum. Materials Letters, 75, 33-35

(101 Caroline, M.L., Sankar, R, Indirani, R.M., & Vasudevan, S. (2009). Growth, optical, thermal and
dielectric studies of an amino acid organic nonlinear optical material: 1-Alanine. Materials
Chemistry and Physics, 114(1), 490-494.



83

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

M.R. Vijaykumar et.al

Kumaravel, A.,, & Pradeepa, R. (2013). Efficient molecule reduction for drug design by intelligent
search methods. International Journal of Pharma and Bio Sciences, 4(2), B1023-B1029.
Kaviyarasu, K., Manikandan, E., Kennedy, |., Jayachandran, M., Ladchumananandasiivam, R., De
Gomes, U.U,, & Maaza, M. (2016). Synthesis and characterization studies of NiO nanorods for
enhancing solar cell efficiency using photon upconversion materials. Ceramics
International, 42(7), 8385-8394.

Sengottuvel, P., Satishkumar, S., & Dinakaran, D. (2013). Optimization of multiple characteristics
of EDM parameters based on desirability approach and fuzzy modeling. Procedia Engineering, 64,
1069-1078.

Anbuselvi S., Chellaram, C., Jonesh S., Jayanthi L., & Edward J.K.P. (2009). Bioactive potential of
coral associated gastropod, Trochus tentorium of Gulf of Mannar, Southeastern India.]. Med.
Sci, 9(5), 240-244.

Kaviyarasu, K, Ayeshamariam, A. Manikandan, E. Kennedy, ], Ladchumananandasivam, R,
Gomes, U.U,, & Maaza, M. (2016). Solution processing of CuSe quantum dots: Photocatalytic
activity under RhB for UV and visible-light solar irradiation. Materials Science and Engineering:
B, 210, 1-9.

Kumaravel, A., & Udayakumar, R. (2013). Web portal visits patterns predicted by intuitionistic
fuzzy approach. Indian Journal of Science and Technology, 6(5S), 4549-4553.

Srinivasan, V., & Saravanan, T. (2013). Reformation and market design of power sector. Middle-
East Journal of Scientific Research, 16(12), 1763-1767.

Kaviyarasu, K., Manikandan, E., Kennedy, ], & Maaza, M. (2015). A comparative study on the
morphological features of highly ordered MgO: AgO nanocube arrays prepared via a
hydrothermal method. RSC Advances, 5(100), 82421-82428.

Kumaravel, A., & Udhayakumarapandian, D. (2013). Consruction of meta classifiers for apple scab
infections. International Journal of Pharma and Bio Sciences, 4(4), B1207-B1213.

Sankari, S.L., Masthan, KM.K,, Babu, N.A., Bhattacharjee, T., & Elumalai, M. (2012). Apoptosis in
cancer-an update. Asian Pacific journal of cancer prevention, 13(10), 4873-4878

Harish, B.N., & Menezes, G.A. (2011). Antimicrobial resistance in typhoidal salmonellae. Indian
journal of medical microbiology, 29(3), 223-229.

Manikandan, A. Manikandan, E., Meenatchi, B. Vadivel, S. Jaganathan, S.XK,
Ladchumananandasivam, R., & Aanand, ].S. (2017). Rare earth element (REE) lanthanum doped
zinc oxide (La: ZnO) nanomaterials: synthesis structural optical and antibacterial studies. Journal
of Alloys and Compounds, 723,1155-1161.

Caroline, M.L., & Vasudevan, S. (2008). Growth and characterization of an organic nonlinear
optical material: L-alanine alaninium nitrate. Materials Letters, 62(15), 2245-2248.

Saravanan T. Srinivasan V. Udayakumar R. (2013). A approach for visualization of
atherosclerosis in coronary artery. Middle - East Journal of Scientific Research, 18(12), 1713-1717.
Poongothai, S., Ilavarasan, R, & Karrunakaran, C.M. (2010). Simultaneous and accurate
determination of vitamins B1, B6, B12 and alpha-lipoic acid in multivitamin capsule by reverse-
phase high performance liquid chromatographic method. International Journal of Pharmacy and
Pharmaceutical Sciences, 2(4), 133-139.

Udayakumar, R., Khanaa, V., & Saravanan, T. (2013). Synthesis and structural characterization of
thin films of SnO 2 prepared by spray pyrolysis technique. Indian Journal of Science and
Technology, 6(6), 4754-4757

Anbazhagan, R,, Satheesh, B., & Gopalakrishnan, K. (2013). Mathematical modeling and simulation
of modern cars in the role of stability analysis. Indian Journal of Science and Technology, 6(5S),
4633-4641.

Caroline, M.L., & Vasudevan, S. (2009). Growth and characterization of bis thiourea cadmium
iodide: A semiorganic single crystal. Materials Chemistry and Physics, 113(2-3), 670-674.

Sharmila, S., Jeyanthi Rebecca, L., & Das, M.P. (2012). Production of Biodiesel from Chaetomorpha
antennina and Gracilaria corticata. Journal of Chemical and Pharmaceutical Research, 4(11), 4870-
4874.

Thooyamani, K.P., Khanaa, V., & Udayakumar, R. (2013). An integrated agent system for e-mail
coordination using jade. Indian Journal of Science and Technology, 6(6), 4758-4761.



84

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

Eurasian Journal of Analytical Chemistry

Anand, K., Palanisamy, T., & Loganathan, R. (2014). Analysis of Torque Ripple and Speed Control
of Five Phase BLDC Motor. International Scientific Journal on Science Engineering & Technology,
17(9), 886-892.

Niranjana Murthy, H.S., & Dr.Meenakshi, M. (2015). ANN, SVM and KNN Classifiers for Prognosis
of Cardiac Ischemia- A Comparison. Bonfring International Journal of Research in Communication
Engineering, 5(2), 7-11.

Sakuma, H. (2013). Improvement of One-shot FringeProjection for Shape Measurement. The SIJ
Transactions on Computer Science Engineering & its Applications, 1(5), 7-11.

Vidhya, K., & Saravanan, N. (2018). Enhanced Automatically Mining Facets for Queries and
Clustering with Side Information Model. Bonfring International Journal of Software Engineering
and Soft Computing, 8(2), 1-6.

Aodsup, K., & Kulworawanichpong, T. (2014).FDTD Method for Lightning Surge Propagation of
Power Transmission Lines. The SIJ Transactions on Computer Networks & Communication
Engineering (CNCE), 2(4), 7-11.

Sulyukova. (2019). Analysis of Low power and reliable XOR-XNOR circuit for high Speed
Applications. Journal of VLSI Circuits And Systems, 1(1), 23-26.

Deshpande, G.B., & Dr. Ramesha, K. (2015). MRI Brain Image Enhancement Using XILINX System
Generator and DWT. Bonfring International Journal of Advances in Image Processing, 5(2), 16-22.
Salimoddin, & Mohammed, A.M. (2018). Design of Error Detection Reed Solomon Codes at the
Receiver.Journal of Computational Information Systems, 14(4), 1 - 6.

Raj Raghul, S. (2014). A General View about Grid Computing and Its Concepts. International
Journal of Advances in Engineering and Emerging Technology, 5(5), 225-233.

Saranya, K., & Rajesh Kumar, B. (2015). Design and Implementation of GCPV System Based on
GGC in Symmentrical LMV Network for Grid Stabilization. Excel International Journal of
Technology, Engineering and Management, 2(1), 19-21.

Caroline, M.L., Kandasamy, A., Mohan, R., & Vasudevan, S. (2009). Growth and characterization of
dichlorobis l-proline Zn (II): A semiorganic nonlinear optical single crystal. Journal of Crystal
Growth, 311(4), 1161-1165.

Caroline, M.L., & Vasudevan, S. (2009). Growth and characterization of L-phenylalanine nitric
acid, a new organic nonlinear optical material. Materials Letters, 63(1), 41-44.

Kaviyarasu, K. Xolile Fuku, Genene T. Mola, E. Manikandan, ]. Kennedy, and M. Maaza.
Photoluminescence of well-aligned ZnO doped CeO2 nanoplatelets by a solvothermal
route. Materials Letters, 183(2016), 351-354.

Saravanan, T., & Saritha, G. (2013). Buck converter with a variable number of predictive current
distributing method. Indian Journal of Science and Technology, 6(5S), 4583-4588.

Parthasarathy, R, [lavarasan, R., & Karrunakaran, C. M. (2009). Antidiabetic activity of Thespesia
Populnea bark and leaf extract against streptozotocin induced diabetic rats. International Journal
of PharmTech Research, 1(4), 1069-1072.

Hanirex, D.K., & Kaliyamurthie, K. P. (2013). Multi-classification approach for detecting thyroid
attacks. International Journal of Pharma and Bio Sciences, 4(3), B1246-B1251

Kandasamy, A., Mohan, R,, Lydia Caroline, M., & Vasudevan, S. (2008). Nucleation kinetics, growth,
solubility and dielectric studies of L-proline cadmium chloride monohydrate semi organic
nonlinear optical single crystal. Crystal Research and Technology: Journal of Experimental and
Industrial Crystallography, 43(2), 186-192.

Srinivasan, V., Saravanan, T., Udayakumar, R., & Saritha, G. (2013). Specific absorption rate in the
cell phone user’s head. Middle-East Journal of Scientific Research, 16(12), 1748-50.

Udayakumar R., Khanaa V., & Saravanan T. (2013). Chromatic dispersion compensation in optical
fiber communication system and its simulation. Indian Journal of Science and Technology, 6(6),
4762-4766.

Vijayaragavan, S.P., Karthik, B., Kiran, T.V.U., & Sundar Raj, M. (1990). Robotic surveillance for
patient care in hospitals. Middle-East Journal of Scientific Research, 16(12), 1820-1824.



