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Abstract:  one of the essential challenges for the IT agencies nowadays is the way to manipulate huge growing volumes 

of statistics and how to produce a fine pushed software program product ensuring most efficient utilization of resources 

with minimal fee. The database management system is a software machine 

 

i.e. a hard and fast of applications that provides its customers with procedures for defining, building, manipulating and 

sharing databases among the users and programs. A cloud records base management machine is a database control 

system for control of cloud information and provides shipping of computing as services instead of as product. on this 

paper we have proposed an architecture for management of facts in cloud termed as “Cloud Database management 

gadget architecture”. The cloud database management gadget presents an method for management of cloud information. 

The cloud statistics are unfold over the net and are stored to a remote server controlled by means of a 3rd birthday 

celebration. as a result, the cloud records control is a primary issue which needs to be catered to. A properly-described 

architecture is consequently required to control the cloud records, to be had at a far flung vicinity. In this work an 

architectural model for cloud database control machine has been evolved .This structure is based at the 3 schema 

structure for facts base management gadget and three degree object orientated database management system architecture. 
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I. INTRODUCTION 

 

The important difficulty for any corporation nowadays is how to control the ever increasing huge volumes of facts and 

to supply greater and extra more advantageous offerings with decreased fee. The need of the hour is management of 

those massive volumes of statistics along with ensuring scalability, availability and reliability 

 

.This concern is what acted as the stepping stone for improvement of cloud. Cloud computing enables IT sources 

including the builders to listen more at the core issues like improvement of product, rather than worrying about secondary 

troubles like availability of servers, garage area etc. It enables cloud users to apply limitless computing powers via 

renting increasingly assets thru cloud computing. Mansaf Alam Jamia Millia Islamia India Kashish Ara Shakil Jamia 

Millia Islamia India Cloud computing is a very promising era for the future. Cloud computing can cause a important 

reduce down in the advertising and marketing time by taking fee of provisioning of resources which include servers, 

hardware or any other computing resources. 
 

It could cause price discounts as it employs the usage of pay consistent with use and also provides a better utilization of 

resources. as a consequence, cloud Computing is additionally forecasted as a green computing technology. Cloud 

computing also promises (sincerely) an infinite scalability alongside with flexibility .The possibly benefits of cloud 

computing are astounding. therefore, with the intention to reap these blessings it's far required that every issue of cloud 

platform ought to aid the important thing design ideas of cloud model.  

 

some of the key design standards are dynamic scalability, availability, potential to allocate and reallocate assets. 

however, a majority of database servers aren't capable of meet those requisites . therefore, necessities for a database in 

cloud are very exclusive from traditional databases, because the cloud environment could be very unpredictable .every 

database in cloud need to be notably available and dependable. Attainment of scalability is also a very complicated 

manner.  

 

additionally, it is very hard to keep allotted more than one copies of database at distinctive places. as a consequence 

database in cloud needs to be accessed and controlled in a prominent manner i.e. a proper framework for access and 

management of cloud statistics are important. In this paper we have proposed an structure for cloud database control 

which ambitions at addressing those requirements of cloud databases. 
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II. RELATED WORK 

 

Our proposed method “Cloud database management machine structure”, bears a close resemblance to the 3 schema 

architecture for database management and 3 stage object oriented Database architecture primarily based on virtual 

Updatable views . 

 

III. THREE SCHEMA ARCHITECTURE 

 

The Schema architecture is architecture of database systems. It provides support for a couple of consumer views and 

software statistics independence with the purpose to split the consumer packages and bodily database. in this structure 

3 levels are defined Fig. 1 

 

 Iinternal stage: this level consists of the internal schema, which describes the actual bodily garage of records. 

 Conceptual degree: this degree is composed of the conceptual schema and describes the shape of complete database 

for a community of customers. It hides details of information storage at bodily level and concentrates on describing 

entities, relationships, user constraints. 

 

 
 

Fig: 1: Three Schema Architecture 

 

 External stage: This degree presents an outside view to cease users i.e. it gives the give up customers with that part 

of database wherein they may be interested and hides different low degree details The above three schema structure 

is well acceptable to the wishes of a relational database environment however now not for a cloud surroundings as 

a cloud environment requires get right of entry to by using many varieties of users having exceptional provider 

requirements therefore, it requires a extra stage of customization. additionally cloud environments have stringent 

protection and privateness requirements which cannot be fulfilled with this architecture. 

 

IV. THREE LEVEL OBJECT ORIENTED DATABASE ARCHITECTURE 

 

three level item orientated database structure is architecture for object oriented database get entry to and control, is based 

totally on updatable perspectives which offers a mapping of stored items onto digital gadgets. In this structure the center 

layer is referred as a DBMS controlled middle layer. Its features are that it is obvious, presents customers with the ease 

of control and changes .This structure defines the following person roles and duties.Fig.2. 

 

Database programmer is accountable for creating internal and conceptual schema of the statistics based totally upon 

formerly created layout, as in step with the commercial enterprise requirements. 
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Database administrator is accountable for defining outside schema for specific customers. She/he creates updateable 

perspectives which are built upon information save. utility programmer is a database consumer,who makes use of the 

database and is properly versed with interfaces of perspectives provided by means of the database administrator. thus, 

the above three participants paintings collectively to provide control of consumer privileges at the side of directing 

database software development. subsequently the 3 degree item oriented database architecture is nicely acceptable for 

item orientated database. 

 

Fig:2: Conceptual View of three level object oriented architecture 

 

For the reason that we recognise that the computing environment for a cloud based system is very unique from traditional 

database environments and for item-oriented and XML-oriented environments with emphasis on consumer information 

privacy, protection, scalability elasticity, availability of resources and so forth. one of a kind cloud clients may want 

exclusive styles of customized offerings and access controls as in line with their wishes and requirements.  

 

accordingly, in order to conquer the limitations of applicability of three schema architecture for database and three-stage 

object-orientated Database architecture we have proposed an architecture for cloud records access which has physical, 

logical and technical blessings over the current structure for database access. Following are some of the most important 

problems catered in our proposed method: 

 

 Conceptual modeling: As a cloud statistics might be used by customers with special types of requirements. therefore 

each person will have a extraordinary view of cloud information. 

 

 Customization: due to the fact cloud records are to be used by a selection of specific clients with distinctive aid 

requirements. every consumer of a cloud will have assets to be had via cloud as consistent with their necessities. 
 

 statistics hiding: A cloud user need to be confined to use most effective the component of carrier which he/she has 

asked. 
 

 Orchestration/choreography of offerings: it’s extremely critical in cloud computing as it's miles based totally on 

scaling and pay in step with use, connecting and automating of work flows and therefore cloud offerings must be 

orchestrated at every layer. 
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 Security, privacy and cloud information get entry to: cloud data base administrators/servers must have bendy 

centers to grant and get right of entry to sources to the customers in keeping with the get right of entry to rights granted 

to them. 

 

V. CLOUD USER 

 

Cloud customers play a very important position in a cloud computing utility. It’s the cloud customers whose statistics 

are in the long run managed by using the cloud provider vendors. Mladen A. Vouk has given a hierarchy of the one-of-

a-kind cloud customers .The cloud person hierarchy includes 4 customers: 

 

A. Cloud Infrastructure builders: those are builders who are experts in specialized areas such as networks, 

computational hardware, storage, running gadget imaging and so on and are responsible for improvement, upkeep and 

administration of cloud framework. They are also accountable for hiding lower stage details from its customers. 

 

B. service Authors: those are builders of base line photos and offerings, which would possibly be used immediately 

or included into different offerings. This allows cloud users who want to apply picture introduction gear and carrier 

control gear to concentrate on their development potentialities in place of the details of cloud infrastructure. 

 

C. carrier integration and provisioning: carrier integration and provisioning specialists are responsible for advent of 

composite answers required through an cease consumer. they devise new customized services for the customers by using 

making updating the prevailing services and snap shots. 

 

D. cease customers: they may be the maximum essential customers of cloud offerings .they may be the users who in 

the end use the cloud services provides by means of the cloud providers. They require that the offerings made to be had 

to them ought to be dependable, comfortable, smooth to use and scalable 

 

VI. CLOUD DATABASE 

 

Database is an prepared series of records, and is the coronary heart and soul of any facts system. Cloud infrastructure 

consists of big volumes of information which would possibly be shared amongst multiple tenants .accordingly, statistics 

management mainly is an critical component for storage in cloud. The records are distributed in cloud across more than 

one locations and might comprise sure privilege and proper records. therefore it’s very crucial to ensure that data 

consistency, scalability and protection are maintained. on the way to address those issues and several other essential 

issues concerning information, a data base management system for cloud information is vital. In cloud two number one 

DBMS architectures are used shared not anything and shared disk. Shared not anything is a allotted computing structure 

in which every node is self-sufficient and is independent of another node i.e. every node in shared not anything structure 

has its personal memory and disk garage and does no longer proportion it with any different node. there is no factor of 

rivalry within the nodes. Shared disk structure is a computing structure in which every node has its own memory but 

they proportion disk storage area. It in reality partitions the statistics such that each database server approaches and 

continues its own piece of database . in this paper we will first talk shared not anything and shared disk architectures, 

their boundaries after which advise our cloud records base control gadget structure. 

 

A. Shared nothing In shared not anything structure each node has a reminiscence in addition to garage area of its 

personal. those nodes communicate to every other by means of message passing through an interconnected network. In 

a clustered machine simplest one useful resource can be accessed at a time ,at some stage in failure resource possession 

may be transferred to any different resource linked on the network.Shared not anything has a definitely infinite scaling 

capability as every of the node is remoted from different. This technique is appropriate for programs with heavy facts 

replace requirements. Shared nothing does no longer provide inherent data consistency like shared disk as every node 

has its own set of reminiscence consequently transactions ought to be configured as a way to make certain consistency 

of facts. considering, in shared not anything structure every node has its personal memory it has trouble of load balancing 

as load of 1 server can’t be shared with different servers. 

 

B. Shared Disk In shared disk structure all the connected nodes percentage the same storage disk space. It’s mainly 

suitable for packages in which dispensing or partitioning of workload is very difficult. Shared disk is primarily based on 

message or token passing each node communicates with each different node with the aid of passing messages. Shared 

disk cannot scale up as well as shared nothing structure but affords an advantage of dynamic load balancing which is 

the driving factor that contains temporal and evolutionary adjustments in utilization styles .another benefit of shared disk 

is that it continues consistency of data as there's only one replica of information shared by using all the nodes. 

https://ijarcce.com/


ISSN (O) 2278-1021, ISSN (P) 2319-5940 

 
IJARCCE 

International Journal of Advanced Research in Computer and Communication Engineering 

ISO 3297:2007 CertifiedImpact Factor 7.918Vol. 11, Issue 11, November 2022 

DOI:  10.17148/IJARCCE.2022.111156 

© IJARCCE              This work is licensed under a Creative Commons Attribution 4.0 International License              282 

consequently we can finish that both shared not anything and shared disk architectures can be used in cloud relying 

upon the necessities of the organizations, builders and customers. however it's far vital to have a separate structure for 

cloud statistics base itself in order to overcome the constraints of shared disk and shared not anything architectures. we 

will now speak our proposed method “Cloud database control which is based on three tier Database Management system 

and also three level object oriented database structure. 

 

VII. CLOUD DATABASE MANAGEMENT SYSTEM ARCHITECTURE 

 

Now, we will talk our proposed technique for cloud database get admission to and control which is based on three 

schema architecture and 3 stage item oriented database architecture and the one-of-a-kind roles at each of the ranges. It 

provides basis for three degree database structure. Cloud database management machine structure represents records in 

three stages facts middle level, Cloud carrier company degree and consumer stage: Fig. 3. 

 

 

Fig:3: Cloud Database Management System Architecture 

 

A. data middle level This stage represents the real bodily storage place of facts in cloud and includes several servers 

catering to the needs of cloud users on account that we recognize in a cloud infrastructure statistics are saved on the 

information middle .This degree is a consultant of a cloud database. In cloud computing facts are saved as a virtualized 

pool of storage. Cloud vendors perform these statistics centers as in line with the requirements of the clients. The facts 

middle operators provide the cloud users with a virtualized phantasm of the assets according to their necessities, and 

disclose them with storage pools in which the customers can save their documents and facts. The cloud algebra is used 

to control the facts to be had in information middle. 

 

B. Cloud service issuer level At this stage building and management of cloud programs is completed. This is a 

middleware stage and is composed of numerous allotted servers catering to the wishes of cloud users.  

 

it's far those servers which can be chargeable for supplying all of the centers promised via a cloud service issuer to its 

customers. It ensures the availability of cloud statistics at all times, offers facility of multitenancy, on demand self-

service, elasticity and diverse different characteristics of a cloud. It adds the feature of information abstraction in a cloud 

. 

 

It hides the details of records storage at the datacenter stage and makes the underlying software and database obvious to 

its client users. It presents customized cloud centers as in line with the customer’s requirements.  

 

It’s this component which makes decisions concerning access rights of users and so forth. The cloud carrier company 

degree can in turn be divided into sublevels on the basis of functionalities at every of those levels. 
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This stage is subdivided as administrative degree and protection stage: 

 

1) Administrative level At this degree database times are controlled the use of a service API. This API is available to 

the stop customers and allows database users to scale and hold their database instances. For example, the Amazon 

Relational Database provider's service API permits introduction and deletion of database instances. It additionally has 

geared up with the energy of enhancing resources to be had to database times, creating a backup of information and 

additionally restoring the database example in case of failure. It is responsible for providing scalability of assets by 

adding extra sources as in step with the consumer requirements. Scalability can both be provided automatically or 

customers can also have the privilege to scale up or down as in keeping with their requirements via an API. high 

availability of database which is a commitment of cloud carrier vendors is likewise taken care of at this degree. 

 

2) security level This stage is liable for providing protection manipulate to the cloud user’s statistics and to guarantee 

continuous correctness in their saved facts with none neighborhood copies. It ensures stop to cease facts confidentiality, 

prevents data loss. consumer authentication, information encryption, intrusion detection are some of the measures 

followed to make certain cloud safety. 

 

C. consumer degree This stage consists of cloud customers or patron computers. it's far the most visible stage to the 

clouds give up users.At this level cloud customers have the view of that a part of cloud database that a specific consumer 

is involved at the same time as all the different information of cloud provider provider degree and records middle level 

continue to be hidden from the end users. At this degree, data middle operators offer the cloud users with a virtualized 

phantasm of the resources as in step with their necessities, and reveal them with garage pools in which the clients can 

keep their files and information. end customers of a cloud are purchaser computers that get admission to the cloud 

records. purchaser of a cloud infrastructure is now not necessarily a computer however it is able to also be any other 

computing tool including internet browser, cellular apps, cell smartphone, tablet and so on. give up customers make 

use of cloud computing infrastructure on the basis of pay in line with fee version thereby reducing the overall costs of 

growing their packages. 

 

VIII. ROLES IN CLOUD DATABASE MANAGEMENT SYSTEM ARCHITECTURE 

 

The primary purpose of a database control gadget is they provide a clean separation between a user utility and real 

physical facts base alongside readily of management and changes. therefore a good way to make sure a scientific get 

entry to of cloud records base for cloud customers and for providing all the centers of cloud database management gadget 

it's far important to define in reality the roles at each degree in our cloud database management gadget along with the 

duties .the following are the roles and responsibilities: 

 

A. Cloud utility Programmer Cloud utility Programmer is the real database user, who uses the database as provider 

provided to her or him by means of the cloud provider provider and creates the database schema. The application 

programmer operates on the consumer level, accesses the cloud databases through an API offer by way of the purchaser 

carrier company as according to his /her necessities. The programmer can carry out duties on the cloud database similar 

to a obligations carried out on traditional databases like information retrieval, manipulation, modification, deletion and 

storage. but the protection of this records is dealt with with the aid of the database administrator. 

 

B. Cloud Database Administrator Cloud database administrator operates at the purchaser service issuer level of a cloud 

database control system. they may be the riding pressure in the back of the complete cloud database management 

machine as they are responsible for offering database as a service to the cloud customers .They provide customized 

external schemata for clients as per their requirements i.e. presenting cloud customers with the part of database service 

they are involved in, hiding all the records center level facts. they are the safety inspectors and in rate of data 

authentication, granting privileges and get entry to rights to customers. Scalability and availability of cloud database 

times is also treated by way of the cloud database directors. 

 

C. records middle Programmer statistics middle programmers/operators perform on the data center degree. They are 

in charge of garage of cloud facts across several servers and for making sure integrity of facts. They outline the behavior 

of the stored cloud information. accordingly, our proposed well defined cloud database control gadget architecture has 

the subsequent blessings over traditional DBMS: 

 

a) user manipulate over provisioning and management of facts. It enables users to manage and save statistics 

themselves. 
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b) Helps in garage of files in different layout’s as according to the consumer requirements like textual content files, 

image files, xml documents and so forth. 

 

c) It affords cloud customers to carry out all of the obligations which can be executed on a ordinary DBMS like data 

manipulation, information garage, records retrieval etc. d) it is inexpensive than the traditional dbms. 

 

e) It is extra available. 
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X. CONCLUSION 

 

Schema structure and 3-level object-orientated Database structure are two properly described architectures for relational 

dbms and object oriented records respectively. In cloud, statistics are disbursed over the cloud throughout numerous 

allotted servers and cloud database has positive special necessities like scalability, availability along side stringent 

protection and consumer authentication desires. As, these requirements can not be fulfilled with the present architectures 

for relational and object oriented facts consequently we proposed our architecture for cloud information called Cloud 

Database management machine structure. Our, architecture is based on ANSI/SPARC three schema structure and three 

level object orientated structure. we've defined cloud database to be organized into a hierarchy of three ranges cloud 

facts center level, cloud carrier company degree and consumer stage. 
 

we've got additionally diagnosed roles described at each stage i.e. roles of Cloud software Programmer, Cloud database 

administrator and facts center programmer. numerous associated problems like how the safety measures are adopted in 

database and other problems like management have not been absolutely voiced right here and are potential topics of 

research. For our destiny research work we've got planned to paintings on the cloud carrier provider stage and carry out 

a deep look at of administrative and protection tiers, and targets at addressing the problems with the existing clouds 

security and issues with administration as well. 
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