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Abstract: The word “big data” is pervasive, however still the idea engenders confusion. Big data has been utilized to
show a variety of concepts, including: huge quantities of information, web 2. 0 analytics, next generation data
management capabilities, real-time data, and many more. No matter what label, organizations are beginning to
know and explore the best way to process and analyze a massive a large variety of information in new ways. This
research paper gives real current scenario of big data challenges.
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1. Introduction

Innovations in technology and greater affordability of digital devices have presided over today’s Era of Big Data, an
umbrella term with the explosion from the quantity and diversity of high pitch digital data. These data offer the potential—
so far largely untapped permitting decision makers to be able to development progress, improve social protection, and
understand where existing policies and programmes require adjustment.

Turning Big Data—call logs, mobile-banking transactions, online user-generated content like content and Tweets, online
searches, satellite images, etc.—into actionable information requires using computational approaches to unveil trends and
patterns within and between these extremely large socioeconomic datasets[1]. New insights gleaned from such data mining
should complement official statistics, survey data, and information generated by Early Warning Systems, adding depth and
nuances on human behaviors and experiences—and accomplishing this instantly, thereby narrowing both information and
time gaps.

Big Data provides the possible ways to revolutionize besides research, but education. An up to date} detailed quantitative
comparison of numerous approaches taken by 35 charter schools in NYC finds that particular on the top five policies
correlated with measurable academic effectiveness was the application of data to help instruction . Imagine a new during
which we have now having access to a large database where we collect every detailed way of measuring} every student's
academic performance. This data may very well be helpful to design the best ways of education, originating in reading,
writing, and math, to advanced, college-level, courses [2]. | am far away from the ability to access such data, but you will
discover powerful trends therein direction. Especially, we have a strong trend for massive Web deployment of educational
activities, and this also will generate a progressively massive amount detailed data about students’ performance.

It is widely believed that the use of information technology can reduce the cost of healthcare while improving its quality, by
making care more preventive and personalized and basing it on more extensive (home-based) continuous monitoring.
McKinsey estimates a savings of 300 billion dollars every year in the US alone[3]. In a similar vein, there have been
persuasive cases made for the value of Big Data for urban planning (through fusion of high-fidelity geographical data),
intelligent transportation (through analysis and visualization of live and detailed road network data), environmental
modeling (through sensor networks ubiquitously collecting data), energy saving (through unveiling patterns of use), smart
materials (through the new materials genome initiative), computational social sciences.

As you move the potential features about Big Data are really the and significant, and many initial successes have also been
achieved including the Sloan Digital Sky Survey), there remain many technical challenges that need to be addressed to
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totally realize this potential. The sheer measurements the results, course, is usually a major challenge, and is particularly
this is most easily recognized. However, you will discover others. Industry analysis manufacturers like to indicate we now
have challenges besides in Volume, but in Variety and Velocity and this companies should never concentrate on precisely
the initially these. By Variety, most of them mean heterogeneity of web data types, representation, and semantic
interpretation. By Velocity, they mean the two rate when data arrive plus the in time which it should be put to work. While
these three are necessary, this shortlist ceases to include additional important requirements for instance privacy and
usability.

2. Data Acquisition and Recording

Big Data isn't going to arise outside of vacuum pressure: it truly is recorded from some data generating source. E.g.,
consider our chance to sense and take notice of the world around us, on the pulse of elderly citizen, and presence of poison
in everyone's thoughts we breathe, towards planned square kilometer array telescope that could produce nearly 2million
terabytes of raw data on a daily basis. Similarly, scientific experiments and simulations may easily produce petabytes of
web data today[4]. Most of this result is of no interest; it will be filtered and compressed by orders of magnitude. One
challenge is usually to define these filters to the extent them to will not discard useful information. By way of example,
suppose one sensor reading differs substantially on the rest: flow from towards sensor being faulty, but what will we know
that it's not necessarily an artifact that deserves attention? Furthermore, your data} collected by these sensors frequently are
spatially and temporally correlated (e.g., traffic sensors about the same road segment). We start to use research from the
science of web data reduction that could intelligently process this raw data into a size that it is users are prepared for
although not missing the needle from the haystack. Furthermore, we require “on-line” analysis techniques that could
process such streaming data within the fly, since we simply cannot afford to store first and minimize afterward.

The second big challenge is to automatically generate the right metadata to describe what data is recorded and how it is
recorded and measured. For example, in scientific experiments, considerable detail regarding specific experimental
conditions and procedures may be required to be able to interpret the results correctly, and it is important that such metadata
be recorded with observational data [5]. Metadata acquisition systems can minimize the human burden in recording
metadata. Another important issue here is data provenance. Recording information about the data at its birth is not useful
unless this information can be interpreted.

3. Information Extraction and Cleaning

Frequently, the information collected will not be in a format ready for analysis. For example, consider the collection of
electronic health records in a hospital, comprising transcribed dictations from several physicians, structured data from
sensors and measurements (possibly with some associated uncertainty), and image data such as x-rays. We cannot leave
the data in this form and still effectively analyze it[6]. Rather we require an information extraction process that pulls out the
required information from the underlying sources and expresses it in a structured form suitable for analysis. Doing this
correctly and completely is a continuing technical challenge.

4. Data Integration and Aggregation

Given the heterogeneity of the flood of data, it is not enough merely to record it and throw it into a repository. Consider, for
example, data from a range of scientific experiments. If we just have a bunch of data sets in a repository, it is unlikely
anyone will ever be able to find, let alone reuse, any of this data. With adequate metadata, there is some hope, but even so,
challenges will remain due to differences in experimental details and in data record structure. Data analysis is considerably
more challenging than simply locating, identifying, understanding, and citing data. For effective large-scale analysis all of
this has to happen in a completely automated manner. This requires differences in data structure and semantics to be
expressed in forms that are computer understandable, and then “robotically” resolvable. There is a strong body of work in
data integration that can provide some of the answers. However, considerable additional work is required to achieve
automated error-free difference resolution.

Even for simpler analyses that depend on only one data set, there remains an important question of suitable database design.
Usually, there will be many alternative ways in which to store the same information. Certain designs will have advantages
over others for certain purposes, and possibly drawbacks for other purposes. Witness, for instance, the tremendous variety
in the structure of bioinformatics databases with information regarding substantially similar entities, such as genes.
Database design is today an art, and is carefully executed in the enterprise context by highly-paid professionals. We must
enable other professionals, such as domain scientists, to create effective database designs, either through devising tools to
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assist them in the design process or through forgoing the design process completely and developing techniques so that
databases can be used effectively in the absence of intelligent database design.

5. Query Processing, Data Modeling, and Analysis

Methods for querying and mining Big Data are fundamentally different from traditional statistical analysis on small
samples. Big Data is often noisy, dynamic, heterogeneous, inter-related and untrustworthy. Nevertheless, even noisy Big
Data could be more valuable than tiny samples because general statistics obtained from frequent patterns and correlation
analysis usually overpower individual fluctuations and often disclose more reliable hidden patterns and knowledge. Further,
interconnected Big Data forms large heterogeneous information networks, with which information redundancy can be
explored to compensate for missing data, to crosscheck conflicting cases, to validate trustworthy relationships, to disclose
inherent clusters, and to uncover hidden relationships and models. Mining requires integrated, cleaned, trustworthy, and
efficiently accessible data, declarative query and mining interfaces, scalable mining algorithms, and big-data computing
environments. At the same time, data mining itself can also be used to help improve the quality and trustworthiness of the
data, understand its semantics, and provide intelligent querying function[7]s. Big Data is also enabling the next generation
of interactive data analysis with real-time answers. In the future, queries towards Big Data will be automatically generated
for content creation on websites, to populate hot-lists or recommendations, and to provide an ad hoc analysis of the value of
a data set to decide whether to store or to discard it. Scaling complex query processing techniques to terabytes while
enabling interactive response times is a major open research problem today.

Big Data is also enabling the next generation of interactive data analysis with real-time answers. In the future, queries
towards Big Data will be automatically generated for content creation on websites, to populate hot-lists or
recommendations, and to provide an ad hoc analysis of the value of a data set to decide whether to store or to discard it.
Scaling complex query processing techniques to terabytes while enabling interactive response times is a major open
research problem today.

6. Scale

The first thing anyone thinks of with Big Data is its size. After all, the word “big” is there in the very name. Managing large
and rapidly increasing volumes of data has been a challenging issue for many decades. In the past, this challenge was
mitigated by processors getting faster, following Moore’s law, to provide us with the resources needed to cope with
increasing volumes of data. There is a fundamental shift underway now: data volume is scaling faster than compute
resources, and CPU speeds are static. The second dramatic shift that is underway is the move towards cloud computing,
which now aggregates multiple disparate workloads with varying performance goals (e.g. interactive services demand that
the data processing engine return back an answer within a fixed response time cap) into very large clusters. This level of
sharing of resources on expensive and large clusters requires new ways of determining how to run and execute data
processing jobs so that we can meet the goals of each workload cost-effectively, and to deal with system failures, which
occur more frequently as we operate on larger and larger clusters (that are required to deal with the rapid growth in data
volumes).

A third dramatic shift that is underway is the transformative change of the traditional 1/0 subsystem. For many decades,
hard disk drives (HDDs) were used to store persistent data. HDDs had far slower random 10 performance than sequential
10 performance, and data processing engines formatted their data and designed their query processing methods to “work
around” this limitation. But, HDDs are increasingly being replaced by solid state drives today, and other technologies such
as Phase Change Memory are around the corner[7]. These newer storage technologies do not have the same large spread in
performance between the sequential and random 1/O performance, which requires a rethinking of how we design storage
subsystems for data processing systems. Implications of this changing storage subsystem potentially touch every aspect of
data processing, including query processing algorithms, query scheduling, database design, concurrency control methods
and recovery methods.

7. Privacy
Privacy is among the most sensitive issue, with conceptual, legal, and technological implications. The privacy of web data
is a second huge concern, and another that increases negative credit Big Data. For electronic health records, you will

discover strict laws governing things and should not be exercised. For other data, regulations, especially in North America,
are less forceful. However, there exists great public fear with regards to the inappropriate by using personal data,
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particularly through linking of web data from multiple sources. Managing privacy is effectively both a technical as well as a
sociological problem, which need to be addressed jointly from both perspectives to achieve the commitment of big data[8].
There are various additional challenging research problems. For example, really do not know yet tips on how to share
private data while limiting disclosure and ensuring sufficient data utility from the shared data. The current paradigm of
differential privacy is definitely an important deputize the suitable direction, but it really unfortunately reduces information
content beyond the boundary just to be valuable in most practical cases.

Conclusion

We have now entered a time of Big Data. Through better research into the large volumes of web data which might be
becoming available, there is a prospect of making faster advances in numerous scientific disciplines and enhancing the
profitability and success of the many enterprises. However, many technical challenges described therein paper need to be
addressed before this potential is usually realized fully. |The contests include besides the well known items issues of scale,
but heterogeneity, deficit of structure, error-handling, privacy, timeliness, provenance, and visualization, at every stage on
the analysis pipeline from data acquisition to result interpretation. These technical challenges are standard across a lot of
avenues of application domains, and as a consequence not cost-effective to treat has gone south one domain alone.
Furthermore, these challenges will be needing transformative solutions, and won't be addressed naturally because of the
next generation of business products. We need to support and encourage fundamental research towards addressing these
technical challenges while we are to own promised features about Big Data.

References

[1]. Advancing Discovery in Science and Engineering. Computing Community Consortium. Spring 2011.

[2]. Advancing Personalized Education. Computing Community Consortium. Spring 2011.

[3]. Gartner, 2013. Gartner Big data Survey [Online] Available at <http://www.gart-ner.com/newsroom/id/2593815> [Accessed
14.04.2014].

[4]. Pattern-Based Strategy: Getting Value from Big Data. Gartner Group press release. July 2011. Awvailable at
http://www.gartner.com/it/page.jsp?id=1731916.

[5]. Big data: The next frontier for innovation, competition, and productivity. James Manyika, Michael Chui, Brad Brown, Jacques
Bughin, Richard Dobbs, Charles Roxburgh, and Angela Hung Byers. McKinsey Global Institute. May 2011.

[6]. The Age of Big Data. Steve Lohr. New York Times, Feb 11, 2012. http://www.nytimes.com/2012/02/12/sunday-review/big-datas-
impact-in-the-world.html.

[7]. The Age of Big Data. Steve Lohr. New York Times, Feb 11, 2012. http://www.nytimes.com/2012/02/12/sunday-review/big-datas-
impact-in-the-world.html.

[8]. “Big Data, Big Impact: New Possibilities for International Development.” World Economic Forum (2012): 1-9. Vital Wave
Consulting. Jan. 2012 <http://www.weforum.org/reports/big-data-big-impact-newpossibilities-international-development>.

Page | 71


http://www.gartner.com/it/page.jsp?id=1731916
http://www.nytimes.com/2012/02/12/sunday-review/big-datas-impact-in-the-world.html
http://www.nytimes.com/2012/02/12/sunday-review/big-datas-impact-in-the-world.html
http://www.nytimes.com/2012/02/12/sunday-review/big-datas-impact-in-the-world.html
http://www.nytimes.com/2012/02/12/sunday-review/big-datas-impact-in-the-world.html

