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Abstract 

One of contemporary big challenges in information systems is the issues associated with coping 

with and utilization of the vast amounts of data. The Big Data paradigm is one of the main 

science and technology challenges of today‟s scenario. Big data includes various data sets that 

are too large or too complex for efficient processing and analysis using traditional as well as 

unconventional algorithms and tools. The challenge is to derive value from signals buried in an 

avalanche of noise arising from challenging data volume, flow and validity. The cybernetics 

challenges are as varied as they are important. Whether searching for influential nodes in huge 

networks, segmenting graphs into meaningful communities, modelling uncertainties in health 

trends for individual patients, controlling of complex systems, linking data bases with different 

levels of granularity in space and time, unbiased sampling, connecting with infrastructure 

involving sensors, privacy protection and high performance computing, answers to these 

questions are the key to competitiveness and leadership in this field. This paper will highlight 

current challenges in handling Big Data alongside new problems arising from Big Data 

applications. Research in promising areas related to big data is highlighted. 

INTRODUCTION 

Big data is referred to data that goes beyond the processing capacity of the conventional database 

systems. In addition to the aspect that it is big (e.g. a huge number of small transactions, or 

continuous data streams from sensors, mobile devices etc.) it may move too fast, or does not fit 

the structure of traditional (i.e. relational) database architectures. Big data is the term for data 
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sets so large and complicated that it becomes difficult to process using traditional data 

management tools or processing applications. Big data also may have a low value for further 

usage before processing it (Silva Robak et al., 2014; Dumbill, 2012). When we denote a big 

amount of data as “big data” it has to cover the 3V model with three basic features such as: 

volume, velocity and variety (Dumbill, 2012). Volume of big data denotes its massive character, 

i.e. a huge amount of information involved. The big volume of data can be beneficial for the data 

analysis aims. It may improve the analytics models by having more cases available for forecasts 

and increase the number of factors to be considered in the models making them more accurate. 

The velocity in which data flows into organization or the expected response time to the data is 

the second V-feature of big data. Big data may arrive quickly - in (near) real-time (i.e., near-

time). If data arrives too quickly the IT infrastructures may be not able to respond timely to it, or 

even to store all of it. Such situations may lead to data inconsistencies. The variety of big data 

comes from its many potentially different data sources. Therefore big data may have diverse 

structures and forms, not falling into the rigid relational structures of SQL databases without loss 

of information. Some researchers mentioned that the fourth V-feature for big data analysis is its 

value. The big data value V-feature denotes the need for processing it before using it in order to 

make it valuable for analysis purposes (Dumbill, 2012; Wrobel, 2012; Mitchell and Wilson, 

2012). Big Data is increasing in importance as a source of information about the social world. A 

variety of social science disciplines have experimented with these new sources and types of data, 

with perhaps communications studies in the lead at the moment. However, the discipline of 

economics appears so far to have been fairly slow to pick up on the promise of this new category 

of data (Linnet Taylor, 2014). In addition to big data challenges induced by traditional data 

generation, consumption, and analytics at a much larger scale, newly emerged characteristics of 

big data has shown important trends on mobility of data, faster data access and consumption, as 

well as ecosystem capabilities. Fig. 1 illustrates a general big data network model with 

MapReduce. A distinct application in the cloud has put demanding requirements for acquisition, 

transportation and analytics of structured and unstructured data (Bo Li, 2013). 

 

There were number of new and interesting big data methodologies reported in the literature. 

Monga et al. (2012) made their efforts on Software-Defined Networking for big-data science-

architectural models in campus environment and more importantly in Wide Area Network. 
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Herodotou et al., (2011) proposed a self-tuning system for big data analytics. RCFile as a fast 

and space efficient data placement structure in MapReduce warehouse was  proposed by He et al., 

(2011).  An efficient in-network aggregation method for big data applications was introduced by 

Costa et al., (2012), which considerably reduce sizes of data transportation. Brunet et al., (2012) 

reported their method of Gaia Hadoop solution with an emphasis on identifying potential 

challenges. An interesting application of using big-data for kinect training was discussed by 

Budiu (2012). Wang et al., (2012) made efforts of run-time networking programming in big data 

applications. A recent case study for bursting data in Transportation SDN was introduced by 

Sadasivarao et al., (2013).   

 

  Figure 1: General Framework of Big Data Networking (Bo Li, 2013) 
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The table below summarizes the main features and problems connected to handing different 

types of large data sets, and explains how Big Data technologies can help to solve them.  
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BIG DATA ANALYTICAL TOOLS 

 

The following are major applications in the field of Big Data analytics (Manish Kumar et al., 

2013). 

 MapReduce 

 Hadoop 

 IBM InfoSphere BigInsights 

 

i. MapReduce 

MapReduce is a programming model for computations on massive amounts of data and an 

execution framework for large scale.  

MapReduce program consists of two functions –Map function and Reduce function.  

1. Each Map function is generally converted to key-value pairs based on input data. The input to 

map function is tuple or document. The way key-value pairs are produced from the input data is 

determined by the code written by the user for the Map function 

2. The key-value pairs from each Map task are collected by a master controller and sorted by key. 

The keys are divided among all the Reduce tasks, so all key-value pairs with the same key wind 

up at the same Reduce task. 

3. The Reduce tasks work on one key at a time, and combine all the values associated with that 

key in some way. The manner of combination of values is determined by the code written by the 

user for the Reduce function. 

MapReduce has two major advantages: the MapReduce model hide details related to the data 

storage, distribution, replication, load balancing and so on. Furthermore, it is so simple that 

programmers only specify two functions, which are map function and reduce function, for 

performing the processing of the Big Data. 

Hadoop is a free, Java-based programming framework that supports the processing of large data 

sets in a distributed computing environment. It is part of the Apache project sponsored by the 

Apache Software Foundation. Hadoop was inspired by Google‟s MapReduce Programming 

paradigm and is a highly scalable compute and storage platform. But on the other hand, Hadoop 

is also time consuming and storage-consuming. Hadoop will take a primary approach to a single 

big workload, mapping it into smaller workloads. These smaller workloads are then merged to 

obtain the end result. Hadoop will handle this workload by assigning a large cluster of 

inexpensive nodes built with commodity hardware. Hadoop also has a distributed, cluster file 
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system that scales to store massive amounts of data, which is typically required in these 

workloads. Hadoop has a numerous of node types within each Hadoop cluster; these include 

DataNodes, NameNodes, and EdgeNodes. 

IBM InfoSphere BigInsights - It is an Apache Hadoop based solution to manage and analyze 

massive volumes of the structured and unstructured data. It is built on an open source Apache 

Hadoop with IBM big Sheet and has a variety of performance, reliability, security and 

administrative features 

Fig. 2 shows the big data analytics stack. 

 

 
 

Figure 2: Big data Analytics Stack 
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IMPORTANCE AND IMPLICATIONS OF BIG DATA   

(HM Government Horizon Scanning Programme, 2014)  
 

The emergence of cloud computing. This allows users to access highly scalable computing and 

storage resources through the Internet. It allows companies to tap server capacity as needed and 

expand it rapidly to the enormous scale required to process big datasets and run complicated 

mathematical models. Cloud computing lowers the price of data storage because the resources 

are shared across many users, who pay only for the capacity they actually utilize. Companies can 

access this capacity much more quickly, without the time and expense needed to set up their own 

systems, and they do not have to purchase enough capacity to accommodate peak usage. 

The development of new software tools and database systems for large, unstructured 

datasets. Some of the data now being collected is structured in familiar ways, such as customer 

purchase histories, inventory levels, and machine energy usage. However, much of it is 

unstructured, meaning that it does not conform to a pre-defined schema and cannot be easily 

searched, processed, or queried in traditional database systems. This includes blog posts by users 

around the Web, most video and audio content, research articles published in academic journals, 

and handwritten medical records. New software tools make it possible to process these 

unstructured data in vast quantities. An important development in the commercial market is that 

it is now possible to mine structured data sources alongside unstructured data sources to merge 

datasets that were previously incompatible. 

 

Development and refining of analytical tools so that they can process vast quantities of data 

in near-real time. For example, there have been rapid advances in the ability to synthesize 

unstructured data from multiple sources (e.g. social media feeds, clicks and usage patterns on 

web pages, GPS tracking data, crowd-sourced reports on traffic and road incidents) and use this 

information to make very quick decisions. 

 
Monetization of Big Data sources - realizing the value of the data collected by selling it on 

the market. The data collected in the course of companies‟ everyday activities often has an 

intrinsic value. For example, any comparison website has customer journey information that can 

be mined to understand more about how consumers make decisions. Most companies will have 
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transactional information from their own customers, but this is only part of the picture, so adding 

additional data collected by other companies helps to build „the story‟.  

 

TYPICAL APPLICATIONS OF BIG DATA 

 
Replacing/supporting human decision making with automated algorithms/programs: Some 

of the more sophisticated applications of Big Data use automated algorithms/programs to analyse 

large datasets in order to help make better decisions. These types of techniques can often be very 

effectively applied in compliance activities, for example, among public sector agencies that need 

to find anomalies in payments such as in tax collections or benefit payments from labour or 

social security departments/divisions. Sophisticated tax agencies apply automated algorithms that 

perform systematic, multilevel checks on tax returns and automatically flag returns that require 

further examination or auditing.  

 

Enabling experimentation to discover needs, expose variability, and improve performance: 

One highly valuable contribution that Big Data can make is to uncover tremendous variability in 

performance within different parts of a public/private/government agency that are performing 

broadly similar functions. Such information can offer a very valuable opportunity for improving 

the performance of operating units within an agency. There is an opportunity for 

Government/industry/firm to exploit open data sources to improve monitoring of policy delivery 

at a local scale. This is particularly importance for delivery-focused departments/divisions. 

 
The Mobile Data Challenge: Big Data for Mobile Computing Research 

 
Mobile phone technology has transformed the way we live, as phone adoption has increased 

rapidly across the globe. This has widespread social implications. The phones them-selves have 

become instruments for fast communication and collective participation. At the same time, the 

number of sensors embedded in phones and the applications built around them have exploded. In 

the past few years smartphones remarkably started to carry sensors like GPS, accelerometer, 

gyroscope, microphone, camera and Bluetooth. Related application and service offering covers 

e.g. information search, entertainment or healthcare. 

Fig. 3 presents a typical block diagram of the collection architecture for the case of the lausanne 

data collection campaign (LDCC) (Kiukkonen et al., 2010) 
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Figure 3: LDCC data flow, progressing from mobile data from volunteers to anonymized 

data for research (Kiukkonen et al., 2010) 

 

OPTIMIZE, ENRICH AND CREATE 

 

To derive value from big data, communication service providers must know what data to use, 

how to process, correlate and limit the data, and how to interpret and apply the resulting insights 

to different processes (relating to systems, operations, business, customers, and so on). Network 

data can be either user data transported by the network or data generated by the user device or 

network element including the core, RAn, transport, terminal, Customer relationship 

management (CRM),  home Subscriber Server, charging and billing, service proxy, policy nodes, 

self-care application, operator‟s web portal, and so on. Figure 4 shows the creating value from 

network data. 
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Figure 4: creating value from network data. 

Promising areas for big data analysis 

 emerging methods for big data 

 machine learning for big data 

 intelligent and unconventional methods for big data 

 Innovative search and optimization for big data 

 parallel, accelerated, and distributed big data analysis 

 high performance computing for big data 

 Efficient & novel hardware and software architectures for big data 

 real applications and success stories of big data analysis 

 Optimal and dynamic sampling 

 Uncertainty modelling & generalisation error bounds 

 Network analysis & community finding 

 Graph & web mining methods 

 Trend tracking & novelty detection 

 Stream data management 

 Dynamic segmentation & clustering 

 Deep learning 

 Multimodal data linkage 

 Integration of multi-scale models 

 Mining of unstructured, spatio-temporal, streaming and multimedia 

data 

 Computational intelligence in large sensor networks 

 Predictive analytics and recommender systems 

 Real-time forecasting 
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 Access on-demand in distributed databases 

 Affordable high performance computing 

 Privacy protecting data mining 

 Data integrity & provenance methods 

 Visualization methods 

 

SUMMARY AND CONCLUDING REMARKS 

 

Besides the epistemological challenge, there are pragmatic issues to be resolved if the discipline 

is to engage with Big Data more broadly. In addition to big data challenges induced by 

traditional data generation, consumption, and analytics at a much larger scale, newly emerged 

characteristics of big data has shown important trends on mobility of data, faster data access and 

consumption, as well as ecosystem capabilities. To sum up, we conclude that promising 

progresses have been made in the area of big data and big data networking, but much remains to 

be done. Almost all proposed approaches are evaluated at a limited scale, for which the reported 

benchmarking projects can act as a helpful compensation for larger-scale evaluations. Moreover, 

software-oriented studies also need to systematically explore cross-layer, cross-platform 

tradeoffs and optimizations. 

 

REFERENCES 

 

[1] E. Dumbill, “What is big data? An introduction to the big data landscape”, Strata O‟Reilly, 

11 January 2012, http://strata.oreilly.com/2012/01/what-is-big-data.html 

[2] S. Wrobel, Big Data – Vorsprung durch Wissen“, Fraunhofer-Institut für Intelligente 

Analyse- und Informationsverarbeitungsysteme IAIS. Presentation, www.iais.fraunhofer.de, 

2012. 

[3] I. Mitchell and M. Wilson, “Linked Data. Connecting and exploiting big data”, Fujitsu 

Services Limited, March 2012, www.fujitsu.com.uk. 

[4] Silva Robak, Bogdan Franczyk, Marcin Robak, "Research Problems Associated with Big 

Data Utilization in Logistics and Supply Chains Design and Management", Conference on 

Computer Science and Information Systems, DOI: 10.15439/2014F472, 2014,  pp. 245–249 

[5] Linnet Taylor, Ralph Schroeder and Eric Meyer, "Emerging practices and perspectives 

on Big Data analysis in economics: Bigger and better or more of the same?", Big Data & Society 

July–December 2014: 1–10 



International Journal of Computer Application (2250-1797)  

Volume 5– No. 4, June2015 
 

130 

 

[6] Bo Li, 2013 (www.cse.wustl.edu/~jain/cse570-13/ftp/bigdata2/index.html) 

[7] Monga, Inder, Eric Pouyoul, and Chin Guok. Software-Defined Networking for Big-Data 

Science-Architectural Models from Campus to the WAN. High Performance Computing, 

Networking, Storage and Analysis (SCC), 2012 SC Companion:. IEEE, 2012. 

http://www.es.net/assets/pubs_presos/ESnet-SRS-SC12-paper-cameraready.pdf 

[8] Herodotou, Herodotos, et al. "Starfish: A Self-tuning System for Big Data Analytics." CIDR. 

Vol. 11. 2011. http://www.cs.duke.edu/~gang/documents/CIDR11_Paper36.pdf  

[9] He, Yongqiang, et al. "RCFile: A fast and space-efficient data placement structure in 

MapReduce-based warehouse systems." Data Engineering (ICDE), 2011 IEEE 27th International 

Conference on. IEEE, 2011.  http://www.cse.ohiostate. 

edu/hpcs/WWW/HTML/publications/papers/TR-11-4.pdf 

[10] Costa, Paolo, et al. Camdoop: Exploiting in-network aggregation for big data applications. 

USENIX NSDI. Vol. 12. 2012. http://research.microsoft.com/en-

us/um/people/pcosta/papers/costa12camdoop.pdf  

[11] Brunet, Pierre-Marie, Alain Montmorry, and Benoît Frezouls. "Big data challenges, an 

insight into the Gaia Hadoop solution." (2012). http://www.spaceops2012.org/proceedings 

/documents/id1275512-Paper-003.pdf  

[12] Budiu, Mihai. "Putting a big-data platform to good use: training kinect." Proceedings of the 

21st international symposium on High-Performance Parallel and Distributed Computing. ACM, 

2012. http://budiu.info/work/hpdc12.pdf 

[13] Wang, Guohui, T. S. Ng, and Anees Shaikh. "Programming your network at run-time for 

big data applications." Proceedings of the first workshop on Hot topics in software defined 

networks. ACM, 2012. http://www.cs.rice.edu/~eugeneng/papers/HotSDN12.pdf  

[14] Sadasivarao, Abhinava, et al. "Bursting Data between Data Centers: Case for Transport 

SDN." High-Performance Interconnects (HOTI), 2013 IEEE 21st Annual Symposium on. IEEE, 

2013. http://ieeexplore.ieee.org/iel7/6626675/6627714/06627742.pdf?arnumber=6627742 

[15] HM Government Horizon Scanning Programme , “Emerging Technologies: Big Data  - A 

Horizon Scanning Research Paper , Emerging Technologies Big Data Community of Interest, 

2014  



International Journal of Computer Application (2250-1797)  

Volume 5– No. 4, June2015 
 

131 

 

[16] Manish Kumar Kakhani, Sweeti Kakhani and S.R. Biradar, “Research Issues in Big Data 

Analytics”, International Journal of Application or Innovation in Engineering & Management 

(IJAIEM), Volume 2, Issue 8, August 2013, 228-232 

[17] N. Kiukkonen, J. Blom, O. Dousse, D. Gatica-Perez, and J. Laurila. Towards rich mobile 

phone datasets: Lausanne data collection campaign. In Proc. Int. Conf. on Pervasive Services, 

Berlin, Jul. 2010. 

 

 

 

 


