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Abstract

Big data is a new technological paradigm for data that is generated at high speed, high volume, and with great
diversity. Big data is seen as a revolution that has the potential to revolutionize the way companies operate in many
industries. This paper introduces big data and the dimensions of data quality where the challenges of the quality
factors of big data quality are discussed, and the lifecycle of big data analytics is discussed.
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INTRODUCTION

Big data refers to the concept of very large data sets involving three major dimensions or properties named (3Vs).
First is a volume according to the amount of data located in the storage medium. Second is Variety which refers to
the various heterogeneous and complex types of data. Data can be structured, unstructured, or semi-structured
generated either by humans or machines. The third is velocity which indicates the speed of data processing required
to handle that large amount of data.

Most definitions of big data focus on the size of data in storage. Size matters, but there are other important attributes
of big data, namely data variety and data velocity. The three Vs of big data (volume, variety, and velocity) constitute
a comprehensive definition, and they bust the myth that big data is only about data volume. In addition, each of the
three Vs has its own ramifications for analytics.[1] (See Figure 1.)
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Figure 1: Three Vs Big data

“Big data is a term that describes large volumes of high velocity, complex and variable data that require advanced
techniques and technologies to enable the capture, storage, distribution, management, and analysis of the
information.” [2]

A large data volumes are daily generated at unprece-dented rate from heterogeneous sources (e.g., health,
government, social networks, marketing, financial). This is due to many techno- logical trends, including the
Internet of Things, the proliferation of the Cloud Computing as well as the spread of smart devices. [3].
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Some of the difficulties related to big data include capture, storage, search, sharing, analytics, and visualizing.
Today, enterprises are exploring large volumes of highly detailed data so as to discover facts they didn’t know
before.[4]

Big data is data whose scale, distribution, diversity, and/or timeliness require the use of new technical architectures,
analytics, and tools in order to enable insights that unlock new sources of business value. Three main features
characterize big data: volume, variety, and velocity, or the three V’s. The volume of the data is its size, and how
enormous it is. Velocity refers to the rate with which data is changing, or how often it is created. Finally, variety
includes the different formats and types of data, as well as the different kinds of uses and ways of analyzing the
data.[5]

Big Data Quality & Big Data Quality Dimensions

Huge quantities of data does not automatically guarantee quality. And with larger volumes it becomes more
important to focus on the quality in order to derive some meaningful insights out of the available data. In most
contexts the worth of the data is determined by its ‘fitness for use’, this criteria of data is still the central part to
determine the necessity or mandate for organizations to invest in big data.[6]

Data quality for data science, predictive analytics, and big data in supply chain management: An introduction to the
problem and suggestions for research and applications.[7]
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Figure 2: Big Data Quality Dimensions

Accessibility and availability are related to the ability of the user to access data from his or her culture, physical
status/functions, and technologies available [8]

Consistency, cohesion and coherence refer to the capability of data to comply without contradictions to all
properties of the reality of interest, as specified in terms of integrity constraints, data edits, business rules and other
formalisms [8]

Completeness: it measures the degree with which a dataset is complete. It is evaluated by assessing the ratio between
the amount of values currently available in the dataset and the expected amount of values. The expected amount of
values considers both null values in available registrations and missing registrations. Note that, as regards data
streams, missing registrations are easy to detect if data are sensed with a specific frequency. If data are not collected
at a regular pace it is possible to rely on historical data to estimate the sampling frequency that often varies over time

[9]

Consistency: [10] it refers to the violation of semantic rules defined over a 7 set of data items. Therefore, this
dimension can be calculated only if there is the availability of a set of rules that represent dependencies between
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attributes. We have developed a module that detects functional dependencies and checks that values in the dataset
respect them.

Timeliness: refers to the time expectation for accessibility and availability of information. Timeliness can be
measured as the time between when information is expected and when it is readily available for use, this concept is
of particular interest, because synchronization of data updates to application data with the centralized resource
supports the concept of the common, shared, unique representation. The success of business applications relying on
master data depends on consistent and timely information. Therefore, service levels specifying how quickly the data
must be propagated through the centralized repository should be defined so that compliance with those timeliness
constraints can be measured.[11]

Validity: Is the data presented in the correct and pre-defined format, type or range so as to be applicable to the given
analytical task

The data set may be complete but does it tell the user what it purports to and is it valid for the current business
context. Data quality not only depends on the completeness but also on the business environment and the business
purpose it is supposed to serve. Only the data that conform to the business requirements can be considered valid. In
health care, huge volume of sensor-generated data is generated by remote monitoring or continuous monitoring of
patients. If the data generated are not valid, the analysis will lead to 28 erroneous results and making decisions based
on those results would put the patient’s life at risk. Storing and analyzing Big Data is a complex procedure, as Big
Data storage requires special hardware, and analysis requires Big Data analytics tools. To perform Big Data
analysis, a company requires financial investment. 10T is widely used for environmental research like air quality
monitoring, water quality monitoring, weather prediction, and natural disaster prediction. If the data used for
analysis is biased, the results obtained will not be valid and making decisions or judgments based on the invalid
result might lead to disaster.[12]

In Big Data, other dimensions have to be considered. For example, the large number of sources makes trust and
credibility important. The trustworthiness of a data item is the probability that its value is correct and depends on
data provenance [9]

The Challenges of Big Data Quality

Big Data can bring cost saving, risk control, improvement of management efficiency, and increment of value into
enterprise. In the meanwhile, Big Data brings some challenges:
- Unevenness of Data Quality

The large amount of data. Though the first step of processing data is to gather data, if the gather all data in
spite of quality, it is possible to make wrong predictions and decisions. according to view of this condition,
after gathering data, it is necessary to select relative data and clean conflicting data.[13]

- Lack of skills

Big data application requires enterprise to design new data analysis models. That’s because traditional
models are fit to process structured data not big data including multi-type data. Thus, it needs some data
science to apply to enterprise data management. The enterprise is short of talents who can design new data
analysis models. The talents who not only can design new data analysis models but also know the financial
management are fewer. Lack of talents is a severe and long-term issue. Big Data is a sword with two
blades. Through affecting the idea, function, mode, and method of financial management, it can bring cost
saving, risk control, improvement of management efficiency, and increment of value into enterprise. In the
meanwhile, it brings a lot of challenges. Only through fostering strengths and circumvent weaknesses, can
an enterprise remain invincible in Big Data era.[13]

- Big data Features Volume

Refers to the tremendous volume of the data. We usually use TB or above magnitudes to measure this data

volume. Velocity means that data are being formed at an unprecedented speed and must be dealt with in a
timely manner. Variety indicates that big data has all kinds of data types, and this diversity divides the data
into structured data and unstructured data. These multi typed data need higher data processing
capabilities.[14]
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- The diversity of data sources brings abundant data types and complex data structures and increases the
difficulty of data integration
One data type is unstructured data, for example, documents, video, audio, etc. The second type is semi-
structured data, including: software packages/modules, spreadsheets, and financial reports. The third is
structured data. The quantity of unstructured data occupies more than 80% of the total amount of data in
existence.

- Data change very fast and the “timeliness” of data is very short, which necessitates higher requirements for
processing technology

- Due to the rapid changes in big data, the “timeliness” of some data is very short. If companies can’t collect
the required data in real time or deal with the data needs over a very long time, then they may obtain
outdated and invalid information.

- No unified and approved data quality standards have been formed in China and abroad, and research on the
data quality of big data has just begun.
In order to guarantee the product quality and improve benefits to enterprises, in 1987 the International
Organization for Standardization (ISO) published ISO 9000 standards. Nowadays, there are more than 100
countries and regions all over the world actively carrying out these standards. This implementation
promotes mutual understanding among enterprises in domestic and international trade and brings the
benefit of eliminating trade barriers. By contrast, the study of data quality standards began in the 1990s.[14]

Big Data Analysis

Big data analytics is differences from traditional analytics Because of the big increase in the volume of data and that
led to Many researchers have suggested commercial DBMS and this not suitable with size of data. This type of data
is impossible to handle using traditional relational database management systems. New innovative technologies
were needed and Google found the solution by using a processing model called MapReduce. There are more
solutions to handle Big Data, but the most widely-used one is Hadoop, an open source project based on Google’s
MapReduce and Google File System. Hadoop was founded by the Apache Software Foundation. The main
contributors of the project are Yahoo, Facebook, Citrix, Google, Microsoft, IBM, HP, Cloudera and many others.
Hadoop is a distributed batch processing infrastructure which consists of the Hadoop kernel, Hadoop Distributed
File System (HDFS), MapReduce and several related projects.[15]

Big Data Analytics refers to the process of collecting, organizing, analyzing large data sets to discover different
patterns and other useful information. Big data analytics is a set of technologies and techniques that require new
forms of integration to disclose large hidden values from large datasets that are different from the usual ones, more
complex, and of a large enormous scale. It mainly focuses on solving new problems or old problems in better and
effective ways

Types of Big Data Analytics
a) Descriptive Analytics

It is a preliminary stage of data methods organize data and help uncover patterns that offer insight. Descriptive
analytics provides future probabilities and trends and gives an idea about what might happen in the future.[16]
b) predictive Analytics

Is a method through which we can extract information from existing data sets to predict future outcomes and
trends and also determine patterns? It does not tell us what will happen in future. It forecasts what might happen
in future with acceptable level of reliability. It also includes what if-then-else scenarios and risk assessment.
Applications areas of Predictive Analytics are.[17]

Big Data Analytics Lifecycle Overview

The Big Data Analytics Lifecycle defines analytics process best practices spanning discovery to project
completion. The lifecycle draws from established methods in the realm of data analytics and decision science.
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This synthesis was developed after gathering input from data scientists and consulting established approaches

Discovery

that provided input on pieces of the process.
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Figure 3: Big data analysis stages

The Data Analytics Lifecycle is designed specifically for Big Data problems and data science projects. The lifecycle
has six Stages, and project work can occur in several Stages at once. For most Stages in the lifecycle, the movement
can be either forward or backward. This iterative depiction of the lifecycle is intended to more closely portray a real
project, in which aspects of the project move forward and may return to earlier stages as new information is
uncovered and team members learn more about various stages of the project. This enables participants to move
iteratively through the process and drive toward operationalizing the project work. [18]

Here is a brief overview of the main Stages of the Data Analytics Lifecycle:

Stage 1: Discovery: In Stage 1, the team learns the business domain, including relevant history such as

whether the organization or business unit has attempted similar projects in the past from which they can

learn.

- Stage 2: Data preparation: Stage 2 requires the presence of an analytic sandbox, in which the team can
work with data and perform analytics for the duration of the project.

- Stage 3: Model planning: Stage 3 is model planning, where the team determines the methods, techniques,
and workflow it intends to follow for the subsequent model building Stage.

- Stage 4: Model building: In Stage 4, the team develops datasets for testing, training, and production
purposes. In addition, in this Stage the team builds and executes models based on the work done in the
model planning Stage.

- Stage 5: Communicate results: In Stage 5, the team, in collaboration with major stakeholders, determines if
the results of the project are a success or a failure based on the criteria developed in Stage 1. The team
should identify key findings, quantify the business value, and develop a narrative to summarize and convey
findings to stakeholders.

- Stage 6: Operationalize: In Stage 6, the team delivers final reports, briefings, code, and technical
documents. In addition, the team may run a pilot project to implement the models in a production
environment.

CONCLUSION

Big data refers to the set of numerical data produced by the use of new technologies for personal or professional
Purposes. In this paper, we have studied Big Data characteristics and discussed the challenges of big data quality
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might affect raised by Big Data. Also, Big Data analytics is the process of examining these data in order to uncover
hidden patters. Big Data Analytics is a fast growing technology. But difficult degree of analysis of these data in the
framework of the Big Data is a process that depended on kind of process which required.
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