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a b s t r a c t

Cloud computing is a powerful technology to perform massive-scale and complex
computing. It eliminates the need to maintain expensive computing hardware, dedicated
space, and software. Massive growth in the scale of data or big data generated through
cloud computing has been observed. Addressing big data is a challenging and time-
demanding task that requires a large computational infrastructure to ensure successful
data processing and analysis. The rise of big data in cloud computing is reviewed in this
study. The definition, characteristics, and classification of big data along with some
discussions on cloud computing are introduced. The relationship between big data and
cloud computing, big data storage systems, and Hadoop technology are also discussed.
Furthermore, research challenges are investigated, with focus on scalability, availability,
data integrity, data transformation, data quality, data heterogeneity, privacy, legal and
regulatory issues, and governance. Lastly, open research issues that require substantial
research efforts are summarized.

& 2014 Elsevier Ltd. All rights reserved.

Contents

1. Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 99
2. Definition and characteristics of big data. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 99

2.1. Classification of big data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100
3. Cloud computing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 101
4. Relationship between cloud computing and big data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 102
5. Case studies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 104

5.1. Organization case Studies from vendors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 104
5.1.1. A. SwiftKey. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 104
5.1.2. B. 343 Industries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 105
5.1.3. C. redBus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 105
5.1.4. D. Nokia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 105
5.1.5. E. Alacer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 105

Contents lists available at ScienceDirect

journal homepage: www.elsevier.com/locate/infosys

Information Systems

http://dx.doi.org/10.1016/j.is.2014.07.006
0306-4379/& 2014 Elsevier Ltd. All rights reserved.

n Corresponding author. Tel.: +60 173946811.
E-mail addresses: targio@siswa.um.edu.my (I.A.T. Hashem), ibraryaqoob@siswa.um.edu.my (I. Yaqoob), badrul@um.edu.my (N.B. Anuar),

salimah@um.edu.my (S. Mokhtar), abdullah@um.edu.my (A. Gani), samee.khan@ndsu.edu (S. Ullah Khan).

Information Systems 47 (2015) 98–115

 

 

 

www.sciencedirect.com/science/journal/03064379
www.elsevier.com/locate/infosys
http://dx.doi.org/10.1016/j.is.2014.07.006
http://dx.doi.org/10.1016/j.is.2014.07.006
http://dx.doi.org/10.1016/j.is.2014.07.006
http://crossmark.crossref.org/dialog/?doi=10.1016/j.is.2014.07.006&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1016/j.is.2014.07.006&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1016/j.is.2014.07.006&domain=pdf
mailto:targio@siswa.um.edu.my
mailto:ibraryaqoob@siswa.um.edu.my
mailto:badrul@um.edu.my
mailto:salimah@um.edu.my
mailto:abdullah@um.edu.my
mailto:samee.khan@ndsu.edu
http://dx.doi.org/10.1016/j.is.2014.07.006

	The rise of “big data” on cloud computing: Review and open research issues
	Introduction
	Definition and characteristics of big data
	Classification of big data

	Cloud computing
	Relationship between cloud computing and big data
	Case studies
	Organization case Studies from vendors
	A. SwiftKey
	B. 343 Industries
	C. redBus
	D. Nokia
	E. Alacer
	Case studies from scholarly/academic sources
	Case study 1: cloud computing in genome informatics
	Case study 2: mining Twitter in the cloud
	Case study 3: scientific data processing
	Case study 4: failure scenario as a service (FSaaS) for Hadoop Clusters



	Big data storage system
	Hadoop background
	MapReduce in clouds

	Research challenges
	Scalability
	Availability
	Data integrity
	Transformation
	Data quality
	Heterogeneity
	Privacy
	Legal/regulatory issues
	Governance

	Open research issues
	Data staging
	Distributed storage systems
	Data analysis
	Data security

	Conclusion
	Acknowledgment
	References


