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Abstract

Nowadays, most of the organizations create more data in
electronic format; storage room is turning out to be progressively
imperative. Thus, organizations are facing the challenges of
managing, sharing, and updating data among the management.
Cloud storage is the answer for all. The Cloud computing is the
best stage for the enormous Database. From database point of
view response time is also important, how quickly your database is
responding?

In paper, we present a study of Database management system
(DBMS) in cloud computing. We analyze the performance of
different CDBMS (cloud database management systems). We
have compared two cloud services to analyze the performance in
terms of query response time. We used SQL Management Studio
software for analysis. We have done the performance evaluation
of two cloud services (i.e., Windows azur, and Amazon) using
different query operations and DML (Data manipulation language)
like SELECT, INSERT, UPDATE, DELETE. Results illustrates
that the Azure cloud database is taking less time when using just
SELECT statement while with rest of the statements, Amazon’s
cloud database performance is far better than Azure cloud
database.

1. Introduction

Cloud computing is a buzz phrasing that means different
things to different people. It is capable to provide shared
resources and on demand services to its user. Cloud
computing is providing the storage solutions which allows
the users and enterprises to store their data in third party’s
data center. Because of the advantages i.e. low-cost of
services, scalability, high performance, availability, high
computing power cloud computing has become demanded.

With the growing popularity of the "Cloud computing”
worldview, numerous applications are moving to the cloud.
The flexible way of assets and the pay as you go model
have broken the foundation hindrance for new applications
which can be effortlessly tried out without the requirement
for enormous  forthright  speculations. The sporadic
burden attributes of these applications, combined with
expanding interest for data storage while ensuring round
the clock accessibility, and changing degrees of consistency
necessities posture new difficulties for data management
in the cloud. These current application requests call for
frameworks fit for giving adaptable and predictable data
management as a service in the cloud. Amazon's Simple
DB is an initial phase in this bearing, yet is composed along
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the key's lines worth stores like big table and consequently
does not give steady access to different articles. [1]

Cloud computing is providing advantages for data storage.
There are two obvious advantages to store information in
Cloud Servers: 1) The information proprietors  spare
themselves out from the inconvenience of purchasing
additional data storage servers and procuring server
administration engineers; 2) It is less demanding for the
information proprietor to impart their information to
planned beneficiaries when the information is put away in
the cloud [2].

Furthermore, putting the substantial information records on
the remote servers, the customers can be diminished of the
weight of capacity and calculation [3]. As customers no
more have their information provincially, it is of basic
significance for the customers to guarantee that their
information are by and large accurately put away and kept
up. As perseverance of right data storage is important for
that reason data analysis is additionally essential. Basically
database is the logical collection of data and database
management system (DBMS) is a software for data
creation, editing and deleting.. Thus in cloud world,
Cloud Database (CDB) is likewise utilized for capacity and
numerous PC researcher trusts that database in cloud is
utilized as a service as cloud has services that can be
scaled bigger or littler [4]. With increase in data size, the
cloud data base management becomes more difficult.

1.1 Research Objectives

Two different research objectives are set to perform the
research

1. Theoretical Analysis( what are some difficulties to
get access on cloud services)

2.  Experimental analysis of the performance of cloud
server vs cloud server in terms of query Response
time using of multiple DML statements (SELECT,
SELECT with Clauses (WHERE and ORDER BY)
and UPDATE).

Section 2 presents the related work. Section 3 describes the
proposed work. Section 4 discusses the results. Section 5
concludes the paper with highlighting possible future work.
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2. Related Work

Alhamad et al. [6] have discussed the use of cloud services.
It is important to understand the performance of the cloud
infrastructure provided by clouds. They evaluate EC2
instances as example to examine the stability of most types
of VMs, provided by Amazon. They conclude with the
performance of large CPU, which shows that it has the best
stability of performance. However they keep their work
limited by only using CPU as their main parameter.
Divyakant Agrawal et al. [7] have discussed the problem of
data storage. They proposed to overcome with increasing
demand of data storage there should be scalable & elastic
system that provide data management as a service.
Pengcheng Xiong et al. [8] have presented SmartSLA, a
cost aware resource management system, to address the
issue of intelligently manage the resources in a shared cloud
database system.

Mohammed A. AlZain el al. [9] proposed (MCDB) which
is based on Multi-clouds service providers. They compare
MCDB with AWS. This comparison shows that multi-
clouds model is superior then single cloud model in
addressing the security issues in cloud computing. However
they keep their work limited by just comparing this model
with only one cloud (AWS).

Kaushik Donkena and Subbarayudu Gannamani [10] have
done performance evaluation between cloud(Windows
Azure) and traditional databases while retrieving the data
and finally analyze the results. However, their work was
limited by considering only SELECT statement. In our
work we are using Select, Where Clause, Order by and
Update Statements.

Changgqing Ji et al. [11] have proposed Big Data Processing
in Cloud Computing Environments. Authors found that big
data encounters three major problems while processing i.e.
big data storage and management, big data analysis and
big data security.

Mansaf Alam and Kashish Ara Shakil [12] have proposed
an architecture for management of data in cloud termed as
“Cloud Database Management System Architecture” to full
filled the requirements of scalability, availability along with
stringent security and user authentication needs.
Shangguang Wang el al have proposed an evaluation
approach of QoCS. The simulation results demonstrate that
proposed approach can perform an accurate evaluation of
QoCS in service-oriented cloud computing [13].

Kaiping Xue and Peilin Hong have discussed the
advantages of cloud computing for data storage. They
highlighted two main advantages (i.e. cloud provides
additional data storage and to take access of stored data
from cloud any time) [14].

Ylber Januzaja el al have proposed Database-as-a-service
(DaaS) in cloud computing. In their research work they
use SCALE DB, storage engine in cloud storage and

finalized their results with conclusion that database is
working as a service in cloud computing [15].

Baby Marina et al have analyzed the quality of response
time for traditional database, remote database, and cloud
database by using different DML Statements [16].

Ritu Aggarwal have discussed some strategies related to
how we can multiplex virtual resource allocation to
physical resource allocation effectively based on the
fluctuating demand. They also use skewness metric to
determine different resource characteristics appropriately so
that the capacities of servers are well utilized [17].

3. Proposed Work

In this research, we set two research objectives. 1%
objective was achieved through theoretical analysis
and 2" objective was achieved through experimental
analysis.

3.1 Theoretical analysis

In theoretical analysis we are discussing about
difficulties faced by researcher for getting access on a
database of a cloud:

»  Search for a cloud

»  Get access on a database of cloud

> Difficulties for getting access

3.1.1 Search for a cloud

Firstly, we have to decide on which cloud we want an
access. There are many cloud’s which are allowing an
access to their database services e.g Amazon web
service, Microsoft Azure, Alibaba, Oracle cloud,
Google cloud platform etc. In our research we got
access on Amazon web service(AWS) and Microsoft
Azure.

3.1.2 Get access on database of cloud:

After choosing a particular cloud we have to create an
account with that cloud for getting access and for
creating an account we need to have either:
e Credit card
Debit card
Visa card
Master card
Paypal

When | started to create an account | make sure that internet
transaction service must be activated for the credit card so
for that to contact with your bank or card issuer to confirm
that your card is active or whether it is enable for
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international transaction or not because there will be small
transaction of $2.00 for authorization purpose without this
you cannot process further. Standard chartered credit cards
are by default active for online payments.

If you have a card of Bank Alfalah then they will ask you
for how long you want the card to permit online payments.
You can tell them for 15 minutes, 1 week, or you can tell
them to keep it active for infinite time.

Banks like HBL, Silk Bank, Faysal Bank, Askari Bank
keep this service active only for small time period. That
means before you go ahead for online transaction you
would have to call customer service and tell them to open
online payment for small window (10 minutes to half an
hour), then it will be up to you to make your payment
within that time period.

You have to provide your credit or debit card
information(name, billing address, credit or debit card
number, cvv code, issue date, expiration date phone
number) exactly what’s printed on card. Despite providing
the correct information you might get error due to some
issues with your bank service as shown in below figure3.1.

I
1:42 AN (20 hors ago) . v

Amazon Web Services <no-repiy-aws@amazon.com

coount

ment method information a the

sans why an authorization might fail are

* Amazan is not set up to accept the CVV2 sacurity code associated with credit cards. Your bank may be able to temporarily [ik this
requirement

* The authorization is for  low dollar ameunt {$1.00), which your bank may decline.

uthorization may rformed for each senice. Your bank may approve the first

ding on their security policies.

ctions. You may want to check with your credit card company to see if they have such a

mend you contact your bank to determine the exact reason for the decline, or to ask them to take steps on thei end to approve
id we will retry this authorization for you

Fig. 3.1 Error while confirming payment method

Once you have done with all the requirements that are
needed for an account you will be notified by an email for
successfully getting access on that particular cloud.

3.1.3 Difficulties for getting access

If you want to get an access on a cloud you must have a
credit card.

First of all being a student it’s difficult to have a credit or
debit card. We cannot use any prepaid card such as ATM
card for this process and this one is the biggest problem.
ATM or debit card means when you use a debit card or
ATM card the money will be deducted from your checking
account but with a credit card you are borrowing money to
be paid latter and it’s like a loan. So by using credit card
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when we activate online transaction service for paying to
cloud service provider to get access on their cloud services
its totally on their hands how much they are going to deduct,
so it’s somehow risky whatever amount has been deducted
you have to pay latter on.

Some cloud service provider claims that there will be a
transaction of $1.00 but they are doing transaction of $2.00
such as Amazon Web Service.

3.2 Experimental Analysis

In this section, we compare two cloud databases (i.e.,
Windows Azure and Amazon Web Services) through
experimental analysis. Performance of databases is
evaluated through the query response time (QRT) by
increasing the number of entries.

To measure the query response time a database which have
been used is ‘Adventure Works Sample Database’ and SQL
Server 2014 Management Studio software is chosen to run
the database.

Data manipulation language (DML) statements used to find
out the QRT into two different servers including SELECT
statement, SELECT with Clauses (WHERE and ORDER
BY) and UPDATE statement. Our target was to measure
the QRT by increasing the number of entries.

3.3 Windows Azure (Cloud Server)

To analyze the performance of Windows azure cloud server
in terms of query response time experiment is performed.
Windows Azure is providing the SQL server and the
database ‘Adventure Works Sample Database’ is easily
available in windows azure is used. Windows azure is used
on web page via internet connection.

To measure the QRT number of entries increased and
multiple Data Manipulation Language (DML) statements
are used i.e SELECT, SELECT with clauses (WHERE and
ORDER BY) and UPDATE. Firstly we only used SELECT
statement and total no. of entries is 296 then gradually we
increase the no. of entries to 543, 848, 12096 and 97537.
Average value of the query response time is measured.
Each and every query is repeated for 30 times and then
average response time is taken.

The hardware configurations of the Cloud suppliers are
unrevealed.

3.4 Amazon Web Services (cloud Server)

Amazon web services (AWS) server is another server used
to perform the experiment. AWS is also used on web page
via internet connection.

Same software is used for AWS and same DML statements
which are used in Windows Azure are used in AWS to
perform experiment. No. of entries are also the same and
guery statement is again the same as Windows Azure.
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4. Results and Discussion

In this section, we discuss the results of two different
research objectives as described in previous section.

4.1 Theoretical Results

This section discusses few difficulties which were faced by
researcher

4.1.1 Account Creation

As we working on Amazon Web Services (AWS)
and Microsoft Azure cloud, so to get the access
on their databases it is necessary to register
ourselves with them by creating an account.

4.1.2 Payment Method

To create an account it’s obligatory that one must
have Credit card/PayPal/Debit card because
service providers will do the small amount of
transaction after you provide your card number
during registration time, initially this transaction
will be made only for the authorization purposes.

4.1.3 Prepaid card and security

For payment method or account creation process
one cannot use his prepaid card (ATM card). It’s
a biggest problem that we cannot use ATM or
prepaid card because they (service provider) were
also asking to remove the CVV number from the
card which is a card security number and it’s a bit
risky because using a credit card is like you are
borrowing money to be paid latter and it’s like a
loan. ATM card means we can keep limited
money in our account and can easily fulfill their
(service provider) requirements. But as they are
not allowing for prepaid card and we cannot
totally relay on them so it’s risky to remove the
CVV number or use credit card.

4.1.4 Country Issue

As | was searching for another cloud which can
fulfill my requirements 1 found Alibaba
Express(cloud) but after providing the entire
information regarding my card | got a message
that my credit card is not supportable because
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they are not supporting binding credit cards from
Pakistan.

Bank card.

2. Your I0 card must contain your photo with the front view.

0 Support Engineer : - Dear Customer

Qur services are accessible worldwide.

You can create an account with us from Pakistan but currently we do not support binding
credit cards| paypal accounts registered in Pakistan. You may need to bind another country
credit card as your payment method.

Thank you

Fig. 4.1 showing card binding issue

4.2. Experimental Results:

In this section, we discuss results of second objective
Performance of two different cloud databases is
comparatively analyzed. QRT was measured with different
DML statements. Each query was run for 100 times and
then average query response time is calculated.

The average query response time of all the data entries (296,
504, 848, 12096, 97537) with different DML statements
(SELECT, SELECT with clauses (WHERE and ORDER
by) and UPDATE) are tabulated and also graphically
plotted which indicates the time in milliseconds and number
of entries.

Same database tables are run in two different servers with
same queries. Multiple tables are also selected for
increasing number of entries. When multiple clauses like
WHERE and ORDER BY are applied then number of
retrieved entries are found from total number of entries.
Graphs are also plotted for each DML statement in which
high response time is measured and it shows the response
time with respect of number of entries.

Table 4.1 Average response time in milliseconds using SELECT Statement

Amaz

Azure
No. of on
Command : Cloud
entries | Cloud
Server | Server
SELECT*FROM[Adventure
Work32012]d[Product|on]. 296 20.7 11.767
[Product];
SELECT*FROMJAdventure
Works2012].[Sales]. 504 21.7 12.73
[SalesOrderDetailT;
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35'—@%?@;‘8&'}"&%&”“% 843 ’3 1514 In table 4.2 retrieved entries are the number of entries
[Customer]; ' which we fetched out from total number of entries after
SELECT*FROMJAdventure applying WHERE clause.
Works2012].
[Productlon].EProductgj,[A_dven 12096 7775 | 702.53 o ) .
tureWorks2012].[Production]. Table 4.2 Average response time in milliseconds using SELECT with
[ProductCategory]; WHERE CLAUSE
SELECT*FROM[Adventure No.of | Retrie [ Amazon Azure
Works2012].[Production], 97537 | 1166.9 | 1017.4 Command entries ved Cloud Cloud
[AdventureWorks2012].[Prod 6 3 entries Server Server
uctModel]; SELECT*FRO
ork2012] [Prody
or .[Froau
4.2.1. SELECT Statement ction[Product] | 296 | 180 | 1116 11.32
ERE
Our target was to measure the QRT with increasing number PdeUgt%Qde“D
of entries. For each number of entries different queries were SELCECT*FRO
performed. Therefore the average response time of different MJAdventuresW
entries for two different databases by using only SELECT | 2012.]'[8"’"63] 504 462 18.13 19.43
statement is given in table 4.1. And graphically [SalesOrderDeta
representation of above mentioned results are: "(] WHERE
’ ProductID> 800;
SELECT*FRO
1400 M[ Adventures
% \tNork2]0V1VZ|J|. %J_:s 848 607 41.93 46.26
1200 omer
E ) Title ='Mr.";
9 10m SELECT*FRO
0 M[AdventureswW
= B0 P odrkZQIZJ.Ad
E 600 =f=Amazon Cloud Server roduction],
= / venturesWork20 | 15096 | 7914 | 243.33 274.1
= 400 =y Azuire Cloud Server 12(]5
9 / [ProductCategor
E w 7 y(] WHER
= Ll p P ‘ Pro ugtli/él}qdellD
29 504 848 12096 97537 SELECT“’LFRO
No. of entries M [,%«rj&/ze(r)\i%aesw
[ProductDescript
ion],
Fig. 4.1 Average response time using SELECT Statement ég\{'\ezl:]“tgregg\dg{ 97537 | 51329 1252.47 1802.2
e
From the graph flgurg 4.1 and tabulate_d results shown in ProductDescripti
table 4.1 clearly indicated that there is extreme change onlD> 1600:

between the performance of two different databases
(Amazon database and Azure database). With increasing
number of entries response time is also increasing in both
servers. The results shows that Azure cloud is taking less
time as compare to Amazon cloud database. In 296 no. of
entries Amazon is taking 9 times higher response time as
compare to Azure cloud. Same response time difference is
noticed in all other mentioned number of entries.

4.2.2. SELECT with WHERE Clause Statement

When we run the SELECT query with WHERE clause then
we retrieve different number of entries from total number of
entries. For increasing number of entries each time different
query is run with WHERE clause. Average response time of
SELECT with WHERE clause in two different servers
(Amazon and Azure) is tabulated as in table 4.2.

When the results of above mentioned table are plotted
graphically below, it shows that Amazon is taking less time
than Azure cloud.

2000
m A
o 180 f
g 1600 /
a 1400
¢ 100 / ]
.- //
= 1m
c // == Amazon Cloud Server Tms
=800
E 60 // =tr=Azure Cloud ServerT.ms
§om /
- 20 A
F O T

296 504 848 1209 97537
No. of entries

Fig. 4.2 Average response time using SELECT with WHERE Clause
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In this result Amazon cloud server performance is far better
as compare to Azure cloud server. In 462 retrieved entries
from 504 total numbers of entries Azure cloud is taking 1
time higher response time as compare to Amazon. Then we
gradually increased retrieved entries to 607 from total of
848 entries again Azure cloud is taking 5 times higher
response time as compare to Amazon. In 7914 retrieved
entries Azure cloud is taking 31 times higher response time
as compare to Amazon cloud server. In 51329 retrieved
entries again Azure cloud is taking much higher time than
Amazon server.

4.2.3. SELECT with ORDER BY Clause Statement:

In SELECT with ORDER BY clause different numbers of
entries retrieved with different response time. Average QRT
for both servers (Amazon and Azure) by using SELECT
with ORDER BY clause is tabulated in table 4.3.

Retrieved entries in table 4.3 are the number of entries
which are recovered from the total number of entries.

Table 4.3 Average response time in milliseconds using SELECT with
ORDER BY CLAUSE

of Retriev | Amazon
ed Cloud
entries Server

Azure
Cloud
Server

Command

SELECT*FROM
AdventuresWorkZ

Production].[Prod
Prodelenerod | ng | oss

ProductModeIID>
20 ORDER BY
ProductlD DESC;
SELECT*FROM
AdventulrgsWOrkz

1.93 11.267

10.53 30.63

Detail]| WHERE
ProductiD> 800
ORDER BY
DESC;
SELECT*FROM
AdventuresWorkZ

LCustomer] 848 491
ERE Title =

, ORDER BY
‘LAST NAME’;
SELECT*FROM
AdventulrgsWorKZ

[Product], EAdventu
resWork201 2].
[ProductCat%gory]

ProductModellD>
18 ORDER BY
DESC;

[Sales]. ‘SglesOrder 504 422

22.5 46.23

1209 1 10825 | 3259 830

SELECT*FROM
Adventu lr2esWork2

[ProductDescriptio

n],[Adventures\Wor

k2012].[ProductM
odel|WHERE

ProductDescription
ID>1600 ORDER
BY

ProductDescription

D DESC,;

9753 | 51329

1613.77 | 3378.13

Graphical representation of the above table is given below;
this graph shows that Amazon server is taking less time
than Azure server.

&ﬁ' 1500 /

=f=Amazon Cloud Server

=ir=Azure Cloud ServerT.ms

//

% 304 848 12096 97537

L
h=]
=

Time in mili
g =
"\‘F-

1=

No. of entries

Fig. 4.3 Average response time in milliseconds using SELECT with
ORDER BY CLAUSE

In SELECT with ORDER BY again Amazon’s cloud
performance is better. In 265 retrieved entries Azure cloud
is taking 10 times higher response time than Amazon cloud.
In 422 retrieved entries Azure cloud is taking 11 to 30.63
times greater response time. In 491 retrieved entries again
Azure cloud is taking 23.5 to 46.23 higher time’s as
compare to Amazon cloud. In 10825 retrieved entries Azure
is taking 500 times higher response time as compare to
Amazon cloud. In 51329 retrieved entries again Azure
cloud server is taking 1764.36 times greater response time
from Amazon cloud.

4.2.4, UPDATE Statement:

While using UPDATE DML statement to measure the
average Query Response Time(QRT) between two servers
(Amazon,Azure) QRT was increasing when number of
entries were increased. Average response time of UPDATE
Statement is tabulated in table 4.4.



IJCSNS International Journal of Computer Science and Network Security, VOL.20 No.2, Fabruary 2020 137

Table. 4.4 Average response time in milliseconds using UPDATE
Statement

Azur

Amaz e
on Clou

Cloud d

Server

No.of
entries

Retriev
Commands ed data
Serve

r

UPDATEJAdvent
ureWorks2012].[
Production].

[Product]SET 206 25

ReorderPoint = '1' 1.05

2.67
Reorpleerint =

UPDATEJAdvent
ureWorks2012].[
Production].

Product] SET 543 311
olor = 'Black’
WHERE Color =
‘orange’;
UPDATE[Advent
ureWorks2012].[

1423 | 214

Sales]. .
[SalesOrqu[Detall 848 343

Od]SE 13
rderQty="13'
WI—?E%E
OrderQty> '2";
UPDATE[Advent
ureWorks2012].[
Sales].
[Customer] SET
Title ='Mrs'
WHERE Title =
'Ms';
UPDATEJAdvent
ureWorks2012].[
c Sales]. ]
urrencyRate
SET

16.57 | 30.67

12096 11240

224.03 | 9430

97537

14129 | 18148

4561.

FromCurrencyCo 32
de ='EUR
WHERE

FromCurrencyCo

de ='USD",

Graphically it has been plotted in figure:4.4. this
graphically representation clearly showing that Azure cloud
server is taking higher response time as compared to
Amazon cloud server.
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=f=Amazon Cloud Server
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=r=pzure Cloud ServerT.ms

Fig. 4.4 Average response time in milliseconds using UPDATE Statement

In UPDATE statement performance of Amazon cloud
server is again much better than Azure cloud server. We
retrieved 25 number of entries from 296 number of entries
in which Amazon and Azure cloud servers are much closer
to each other in terms of response time but Azure is taking
bit more response time. In 311 retrieved entries Azure cloud
server is taking 7 times higher response time as compare to
Amazon server. In 343 retrieved entries Azure cloud is
taking 14 time’s greater time as compare to Amazon server,
rest of the entries also showing that Azure is taking higher
response time as compared to Amazon cloud server.

4.3. Discussion:

The main aim of this research was to comparatively analyze
the performance of two different cloud databases, Amazon
cloud database and Azure cloud database in terms of query
response. AdventureWorks sample database is selected to
analyze the performance of two different servers. SQL
Server 2014 is used which was laterally connected with
both(Amazon, Azure) cloud databases. Multiple data
manipulation language statements are used like SELECT,
SELECT with clauses (WHERE and ORDER BY) and
UPDATE. The average response time results are shown in
both tabular and graphical representation. Results indicates
that the Azure cloud database is taking less time when
using just SELECT statement. While with rest of the
statements, Amazon’s cloud database performance is far
better than Azure cloud database. Amazon is taking less
response time as compared to Azure cloud database.

5. Conclusions And Future Work
5.1 Conclusions

For this whole research two different methods are used to
meet two different research objectives. First research
objective is theoretical analysis, in which we are discussing
about the difficulties or things which are required to get
access on almost all the cloud databases, what difficulties or
things are required for access are mentioned in results
chapter.

Secondly performance of two different cloud servers is
evaluated in terms of query response time. Every time
number of entries was increased, by doing this we got the
results that by using only SELECT statement Amazon
cloud is taking higher time than Azure cloud but rest of the
results are showing that Azure is taking higher time than
Amazon cloud.

5.2 Utilization of results:
Results of this research may help the new researchers about

how to choose a cloud, which things are required to get
access on a cloud. This may also help the owners of cloud
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databases to find out the reason behind why a particular
cloud is taking higher time to response.

5.3 Future Work:

In future, query response time can also be measured by
using MariaDB, MySQL, Oracle or NoSQL database
instead of SQL Server and more than two cloud can be
compared for their performance analysis. For now in this
research only SELECT and UPDATE DML statements are
used, other DML statements such as INSERT and DELETE
can also be used to evaluate the performance of two or
more different cloud servers.

Acknowledgement

The authors wish to acknowledge Quaid e Awam
University of Engineering Science & Technology,
Nawabshah, Pakistan, for providing the technical facilities
to carry out this research work.

References

[1] Pankaj Deep Kaur. (2015) “Scalable database management
in cloud computing”, 4th International Conference on Eco -
friendly Computing and Communication Systems.

[2] Jin Li, Xiao Tan, Xiaofeng Chen, Duncan S. Wong,
FatosXhafa. (2014) “OPoR: Enabling Proof of Retrievability
in Cloud Computing with Resource-Constrained Devices”,
IEEE Transactions on Cloud Computing .

[3] KalpanaParsiand Laharika. (2013) “A Comparative Study of
Different Deployment Models in a Cloud” International
Journal of Advanced Research in Computer Science and
Software Engineering.

[4] Monica Kadam, ShubhangiTambe, Pooja Jidge, EktaTayade
(2014) ,“Cloud Service Based On Database Management
System” Pooja Jidge et al Int. Journal of Engineering
Research and Applications.

[5] MansafAlam and KashishAraShakil, (2015) “Recent
Developments in Cloud Based Systems: State of Art”
Distributed, Parallel, and Cluster Computing

[6] Alhamad, Mohammed, et al. "Response time for cloud
computing providers." Proceedings of the 12th International
Conference on Information Integration and Web-based
Applications & Services. ACM, (2010).

[7] Divyakant Agrawal Amr El AbbadiShyam Antony Sudipto
Das. (2012), “Data Management Challenges in Cloud
Computing Infrastructures” Synthesis Lectures on Data
Management, Morgan & Claypool.

[8] Xiong, Pengcheng, et al. “Intelligent Management of
Virtualized Resources for Database Systems in Cloud
Environment.” IEEE 27th International Conference on IEEE,
(2011)

[9] Alzain, Mohammed A., Ben Soh, and Eric Pardede,
“Mcdb: Using Multi-Clouds to Ensure Security in Cloud
Computing Dependable, Autonomic and Secure Computing
(DASC).” (2011)

[10] Kaushik Donkena, (2012), “Performance Evaluation of Cloud
Database and Traditional Database in terms of Response

Time while Retrieving the Data” Blekinge Institute of
Technology Sweden

[11] Changging Ji “Big Data Processing in Cloud Computing
Environments” (2012) International Symposium on Pervasive
Systems, Algorithms and Networks

[12] Alam, Mansaf, and Kashish Ara Shakil, “Cloud Database
Management System Architecture.” (2013)

[13] Shangguang Wang- Zhipiao Liu- Qibo Sun- Hua Zou -
Fangchun Yang. (2014), “Towards an accurate evaluation of
quality of cloud service in service-oriented cloud computing”.
JornalIntellManuf 25:283-291

[14] KaipingXue, ,and Peilin Hong, (2014) “A Dynamic Secure
Group Sharing Framework in

[15] Public Cloud Computing” , IEEE Transactions on Cloud
Computing

[16] Januzaj, Ylber, Jaumin Ajdari, and Besnik Selimi, “DBMS as
a Cloud service: Advantages and Disadvantages.” (2015)

[17] Marina Baby, Irfana Memon, and Rafia Naz, “Comparative
Analysis of Cloud Database, Remote Database, and
Traditional Database.” International Journal of Computer
Science and Information Security, (2016)

[18] Aggarwal, Ritu. "Resource Provisioning and Resource
Allocation in Cloud Computing Environment.” (2018).

[19] Fei li, Jing Du, (2012) “Mass data storage and management
solutions based on cloud computing” International
conference on future computer supported education.

[20] Chen Lin, (2012) “A Novel College Network Resource
Management Method using Cloud Computing” International
Conference on Applied Physics and Industrial Engineering

[21] R. Velumadhava Rao K. Selvamani, (2015) “Data Security
Challenges and Its Solutions in Cloud Computing”

[22] Maricela-Georgiana Avram (Olaru), (2013) “Advantages
and challenges of adopting cloud computing from an
enterprise perspective” The 7th International Conference
Interdisciplinary in Engineering

[23] ShufenZzhang,Hongcan Yan ,Xuebin Chen, ( 2012 )
“Research on Key Technologies of Cloud Computing” 2012
International Conference on Medical Physics and Biomedical
Engineering Physics Procedia 33 1791 — 1797

[24] R. V elumadhava Rao et al. ( 2015 ) “Data Security

Challenges and Its Solutions in Cloud Computing”
International  Conference on Intelligent  Computing,
Communication & Convergence  Procedia ~ Computer

Science 48 -204 — 209

[25] Vaishali H Pardeshi, ( 2014 ) ,“Cloud Computing for Higher
Education  Institutes:  Architecture,  Strategy  and
Recommendations for Effective Adaptation” Symbiosis
Institute of Management Studies Annual Research
Conference Procedia Economics and Finance 11 589 — 599

[26] B. Kezia Rani et al. (2015) ,“Cloud Computing and Inter-
Clouds - Types, Topologies and Research Issues.”2nd
International Symposium on Big Data and Cloud Computing
Procedia Computer Science 50 24 — 29

[27] Nikhil Saswade, Dr. VinayakBharadi, ( 2016 ), “Virtual
machine monitoring in cloud computing”, 7th International
Conference  on  Communication, Computing  and
Virtualization. Procedia Computer Science 79-135 — 142

[28]

[29] Paulo Jorge Passos da Costa (2012), “ Migration to Windows
Azure — Analysis and Comparison “International Conference



IJCSNS International Journal of Computer Science and Network Security, VOL.20 No.2, Fabruary 2020 139

on Health and Social Care Information Systems and
Technologies

[30] MuhannadQuwaider (2016), “Cloud Support Data
Management Infrastructure for Upcoming Smart Cities”
Second International Workshop on Mobile Cloud Computing
systems, Management, and Security.

[31] Katarina Grolinger (2013),” Data management in cloud
environments: NoSQL and NewSQL data stores”, Journal of
Cloud Computing: Advances, Systems and Applications

[32] Rash mi M. Jogdan d. (2015),”Enabling public verifiability
and availability for secure data storage in cloud computing”
Verlag Berlin Heidelberg open access journal

[33] Muhra Ahmed (2014), “Lightweight secure storage model
with fault-tolerance in cloud environment” Science and
Business Media open access journal

[34] Imran Khan Azeemi (2013), “Migrating To The Cloud:
Lessons And Limitations Of ‘Traditional’ IS Success Models”
Procedia Computer Science

[35] Alejandro Vera-Baquero (2015), “Measuring and querying
process performance in supply chains: An approach for
mining big-data cloud storages.” Conference on Enterprise
Information Systems/International Conference on Project
Management

[36] Hui ZHOU, (2012), “Design of Student Information
Management Database Application System for Office and
Departmental Target Responsibility System”  Physics
Procedia 25 1660 — 1665

[37] Majid Al-Ruithe, ElhadjBenkhelifa, Khawar Hameed, (2016),
“A  Conceptual Framework for Designing Data
Governancefor Cloud Computing”The 13th International
Conference on Mobile Systems and Pervasive Computing.
94,160 — 167



