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Abstract- Big Data is a term used to describe a collection of data that is huge in size and yet growing exponentially
with time. The categories are structured, semi-structured and unstructured data. Data analysis is a collective term of
gathering, organizing and analyzing data for present and future improvements. It also refers to manipulation and
analysis of the large volume of data such that big data is of course a complex process. Collecting, analyzing,
searching, storing and sharing of big data is a challenging task using modern big data analytic tools. In short, such
data is so large and complex that none of the traditional data management tools are capable to store it or process it
efficiently. This paper provides some of the cleaning, storing and analytic tools to handle big data.
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I. INTRODUCTION
Big data is a data set which holds huge volume of data both structured and unstructured that exceed the range of
Exabyte where the traditional methods of data processing software find inadequate to deal with them. In Business point
of view, importance of big data can be well understood by how an organization utilizes the collected data instead of
discussing how much data is stored by a company. The data can be taken from any source like social interaction where
the people can collect the reviews of product and process. Before processing the data, it should be cleaned without noise,
duplication and invalid data. Then only the desired pattern or information can be extracted from the huge data set.
II. THE 7 V’S OF BIG DATA
(i) Volume – The name Big Data itself is related to the size of which is enormous. Size of data plays a very crucial role
in determining the value out of data. Whether a particular data can actually be considered as a Big Data or not, is
dependent upon the volume of data. Hence, 'Volume' is one characteristic which needs to be considered while
dealing with Big Data.
(ii) Variety – This refers to heterogeneous sources and the nature of data, both structured and unstructured. During the
earlier days, spreadsheets and databases were the only sources of data considered by most of the applications.
Nowadays, data in the form of emails, photos, videos, monitoring devices, PDFs, audio, etc. are also being
considered in the analysis of applications. The variety of unstructured data poses certain issues for storage, mining
and analysis of data.
(iii) Velocity – The term 'velocity' refers to the speed of generation of data. How fast the data is generated and processed
to meet the demands, determines real potential of the data.
Big Data Velocity deals with the speed at which data flows in from sources like business processes, application logs,
networks, and social media sites, sensors, mobile devices, etc. The flow of data is massive and continuous.
(iv) Variability– This refers to the inconsistency which can be shown by the data at times, thus hampering the process of
being able to handle and manage the data effectively.
(v) Veracity – It is stated that the quality or trustworthiness of the data.
(vi) Visualization – It refers to the visualization of the complex data using charts and graphs.
(vii) Value - This refers to the ability to transform a tsunami of data into business.
III. COMPONENTS OF A BIG DATA ARCHITECTURE
The following diagram shows the logical components that fit into a big data architecture.
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Fig. 3.1 Components of Big Data Architecture
Most big data architectures include some or all of the following components:
Data sources: All big data solutions start with one or more data sources. Examples include:
a) Application data stores, such as relational databases.
b) Static files produced by applications, such as web server log files.
c) Real-time data sources, such as IoT (Internet of Things) devices.
Data storage: Data for batch processing operations are typically stored in a distributed file store that can hold high
volumes of large files in various formats. This kind of store is often called a data lake. Options for implementing this
storage include Azure Data Lake Store or blob containers in Azure Storage.
Batch processing: Since the data sets are so large, often a big data solution must process data files using long-running
batch jobs to filter, aggregate, and otherwise prepare the data for analysis. Usually, these jobs involve reading source
files, processing them, and writing the output to new files.
Real-time message ingestion: If the solution includes real-time sources, the architecture must include a way to capture
and store real-time messages for stream processing. This might be a simple data store, where incoming messages are
dropped into a folder for processing. However, many solutions need a message ingestion store to act as a buffer for
messages, and to support scale-out processing, reliable delivery, and other message queuing semantics. This portion of a
streaming architecture is often referred to as stream buffering.
Stream processing: After capturing real-time messages, the solution must process them by filtering, aggregating, and
otherwise preparing the data for analysis. The processed stream data is then written to an output sink. Azure Stream
Analytics provides a managed stream processing service based on perpetually running SQL (Structured Query Language)
queries that operate on unbounded streams.
Analytical data store: Many big data solutions prepare data for analysis and then serve the processed data in a structured
format that can be queried using analytical tools. The analytical data store that is used to serve these queries can be a
Kimball-style relational data warehouse, as seen in most traditional Business Intelligence (BI) solutions.
Analysis and reporting: The goal of most big data solutions is to provide insights into the data through analysis and
reporting. To empower the users and to analyze the data, the architecture may include a data modeling layer, such as a
multidimensional OLAP (Online Analytical Processing) cube or tabular data model in Azure Analysis Services. It might
also support self-service BI, using the modeling and visualization technologies in Microsoft Power BI or Microsoft
Excel. Analysis and reporting can also take the form of interactive data exploration by data scientists or data analysts.
Orchestration: Most big data solutions consist of repeated data processing operations, encapsulated in workflows that
transform source data, move data between multiple sources and sinks, load the processed data into an analytical data
store, or push the results straight to a report or dashboard.
3.1 Data Processing
Data processing is simply the conversion of raw data to meaningful information through a process.
Stages of the Data Processing Cycle:
Collection is the first stage of the cycle, and is very crucial, since the quality of data collected will impact heavily on the
output. The collection process needs to ensure that the data gathered are both defined and accurate, so that subsequent
decisions based on the findings are valid. This stage provides both the baseline from which to measure, and a target on
what to improve.
Preparation is the manipulation of data into a form suitable for further analysis and processing. Raw data cannot be
processed and must be checked for accuracy. Preparation is about constructing a data set from one or more data sources
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to be used for further exploration and processing. Analyzing data that has not been carefully screened for problems can
produce highly misleading results that are heavily dependent on the quality of data prepared.
Input is the task where verified data is coded or converted into machine readable form so that it can be processed through
an application. Data entry is done through the use of a keyboard, scanner, or data entry from an existing source. This
time-consuming process requires speed and accuracy. Most data need to follow a formal and strict syntax since a great
deal of processing power is required to breakdown the complex data at this stage. Due to the costs, many businesses are
resorting to outsource services.
Processing is the stage where the data is subjected to various means and methods of powerful technical manipulations
using Machine Learning and Artificial Intelligence algorithms to generate an output or interpretation about the data. The
process may be made up of multiple threads of execution that simultaneously execute instructions, depending on the type
of data.
Output and interpretation is the stage where processed information is now transmitted and displayed to the user. Output
is presented to users in various report formats like graphical reports, audio, video, or document viewers. Output need to
be interpreted so that it can provide meaningful information that will guide future decisions of the company.
Storage is the last stage in the data processing cycle, where data and metadata are held for future use. The importance of
this cycle is that it allows quick access and retrieval of the processed information, allowing it to be passed on to the next
stage directly when needed.
3.2 Benefits of Big Data Processing
Ability to process Big Data brings in multiple benefits, such as
a) Businesses can utilize outside intelligence while taking decisions
b) Improved customer service
c) Early identification of risk to the product/services
d) Better operational efficiency
IV. BIG DATA CLEANING TOOLS
1. OpenRefine
Formerly known as Google Refine, this powerful tool comes handy for dealing with messy data, cleaning and
transforming them. It’s a good solution for those looking for free and open source data cleansing tools and software
programs. It can also transform data from one format to another, letting the big data sets to explore with ease, reconcile
and match data, clean and transform at a faster pace.

Fig. 4.1 Duplicate Record cleaning from OpenRefine Tool
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2. Trifacta Wrangler
A venture started by the makers of Data Wrangler, it is an interactive tool for data cleaning and transformation. One of
the best features of this tool includes less formatting time and larger focus on analyzing data. It helps data analysts in
cleaning and preparing messy, diverse data more quickly and accurately. Its machine learning algorithms help in
preparing data by suggesting common transformations and aggregations. This also comes at free of cost.
3. Drake
This simple to use, extensible, text based data workflow has data processing steps defined along with their inputs and
output, where it can automatically resolve their dependencies and calculate the command to execute and the order that it
should be executed. It is designed especially for data workflow management and organizes command execution around
data and its dependencies.
4. TIBCO Clarity
This data cleaning tool offers on demand software services from the web in the form of Software-as-a-service. It allows
the users to validate the data, in reduplication and cleansing addresses to help identify trends quickly and make smarter
decisions. It can standardize raw data collected from disparate sources to provide good quality data for accurate analysis.
5. Winpure
It is one of the most popular and affordable data cleaning tools accomplishing the task of cleaning a large amount of data,
removing duplicates, correcting and standardizing effortlessly. It can clean data from databases, spreadsheets, CRMs and
more, and can be used for databases like Access, Dbase, SQL Server, and Txt files. Some of its key features include
advanced data cleansing and fuzzy matching, super fast data scrubbing, multi language edition available, among others.
6. Data Ladder
It offers products Data Match, an affordable cleaning & data quality tool and Data Match Enterprise that includes
advanced fuzzy matching algorithms for up to 100 million records, and has one of the highest matching accuracies and
speed in the industry. These user friendly tools help businesses from any size and any industry to manage their data
cleansing processes with ease.
7. Data Cleaner
Quadient Data Cleaner is a strong data profiling engine for analyzing the quality of data to drive better business
decisions. The tool can find missing values, patterns, character sets and other characteristics in a data set to offer better
results. With a strong profiling engine, it can detect duplicates using fuzzy logic and create single version of it. It also
helps in building individual cleansing rules and composes them into several scenarios to target databases.
8. Cloudingo
This Salesforce data cleansing tool eliminates duplicates, cleans records, and maintains data quality in one place. It is
suitable for business of all sizes, where the data is updated in bulk, and imported files are cleansed before accessing
Salesforce. Its automation capabilities ensure that data is regularly scanned for errors. Some of its features are its
simplicity, deleting unnecessary and stale records, update records in bulk, automate on a schedule, among others.
9. Reifier
With features like high accuracy, fast deployment, run time performance and others, Reifier by Nube Technologies
utilizes Spark for distributed entity resolution, reduplication and record linkage. It uses machine learning algorithms to
provide the best entity resolution and fuzzy data matching with a scale out distributed architecture.
10. IBM Infosphere Quality Stage
Designed to support data quality, it is one of the most popular data cleansing tools and software solutions for supporting
full data quality. It allows cleansing and managing database with much ease, and build consistent views for the most
important units such as customers, vendors, products, locations etc. It helps in delivering quality data for big data,
business intelligence, data warehousing, master data management etc.
V. BIG DATA STORING & ANALYZING TOOLS
1. Apache Hadoop
Apache Hadoop is a java based free software framework that can effectively store large amount of data in a cluster. This
framework runs in parallel on a cluster and has an ability to allow us to process data across all nodes. Hadoop Distributed
File System (HDFS) is the storage system of Hadoop which splits big data and distribute across many nodes in a cluster.
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2. MicrosoftHDInsight
It is a Big Data solution from Microsoft powered by Apache Hadoop which is available as a service in the cloud.
HDInsight uses Windows Azure Blob storage as the default file system. This also provides high availability at low cost.
3. NoSQL
While the traditional SQL can be effectively used to handle large amount of structured data. This NoSQL (Not Only
SQL) is used to handle unstructured data. NoSQL databases store unstructured data with no particular schema. Each row
can have its own set of column values. NoSQL gives better performance in storing massive amount of data. There are
many open-source NoSQL DBs (Databases) available to analyze big Data.
4. Hive
This is a distributed data management for Hadoop. This supports SQL-like query option HiveSQL (HSQL) to access big
data. This can be primarily used for Data mining purpose. This runs on top of Hadoop.

Fig. 5.1 select command of HiveSQL
5. Sqoop
This is a tool that connects Hadoop with various relational databases to transfer data. This can be effectively used to
transfer structured data to Hadoop or Hive.
6. PolyBase
This works on top of SQL Server 2012 Parallel Data Warehouse (PDW) and is used to access data stored in PDW. PDW
is a data warehousing appliance built for processing any volume of relational data and provides an integration with
Hadoop allowing us to access non-relational data as well.
7. Big data in EXCEL
As many people are comfortable in doing analysis in EXCEL, Hadoop data can be connected using EXCEL 2013.
Horton works, which is primarily working in providing Enterprise Apache Hadoop, provides an option to access big data
stored in their Hadoop platform using EXCEL 2013. Power View feature of EXCEL 2013 can be used easily to
summarize the data.
8. Presto
Facebook has recently developed the open-sourced its Query engine (SQL-on-Hadoop) named Presto to handle petabytes
of data. Unlike Hive, Presto does not depend on MapReduce technique and can quickly retrieve data.
VI. CONCLUSIONS
In this survey, the components of big data architecture and various cleaning, storing and analyzing tools have been
analyzed, discussed and presented. By using this tool, various types of data can be analyzed to enhance different types of
businesses. These tools play a major role in the fields of Banking, Health Care, Products Sales, Fraud Detection,
Tourism, Airline, Human Resources, Finance, Telecom, Retail, Customer response in online sales, etc. The study,
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analysis and implementation of big data analytics have become a mandate in the present scenario and the above
mentioned tools will be helpful for technologists and researchers dealing with big data.
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