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Abstract

The purpose of this paper is to delve into the evolution of the data paradigm in this information age, where data has truly exploded

to Terabytes and Petabytes. From an enterprise perspective, this is both a challenge & an opportunity to tap into the new data

sources. These data sources are referred to as Big Data. The existing data warehouse technologies cannot handle this data glut and

will require adaptation. Therefore, data warehousing and big data technologies complement each other to derive maximum use from
the hitherto untapped area of unstructured and semi-structured data getting generated endlessly in the Internet, sensor

technologies etc.. We will see the basic Big Data architecture around Hadoop and also the testing approaches in a Hadoop system.

Typical Data Warehouse Architecture

In a typical DW architecture, we will have data from diverse &
disparate sources arriving at a central location, for processing into
a Data warehouse. This data is cleansed and scrubbed before
transformations are applied to be finally pushed into the data
warehouse. This data warehouse now represents the
single-version of truth for the enterprise, including the wealth of
historical data accumulated over several years. This data can now
be analyzed/ sliced/diced across multiple-dimensions for various
decision supports, to help senior management take informed
decisions.

Major ETL Tools in Market : Informatica, Abi initio, DataStage,
Talend Major Bl Tools in Market : Hyperion, Cognos, OBIEE,
Business Objects

Though the data are from different sources, these are mostly
structured data coming out of organized systems / platforms. The
ETL tool's major function is to convert the data into a consistent
format. For example, the date in different sources may be in
different formats, so that in the final analysis, reports are also
consistent and accurate at the data warehouse. The major
function of the analytical tool is to summarize and aggregate

data across various dimensions.

A pharmaceutical company will be interested in knowing how its
various products have performed across different locations as
compared to competition, in a specific time period. The senior
management may want to make certain decisions on R&D. For
these, the Bl reports can be very helpful. With these reports the
management can drill into the details for more clarity on certain
aspects of the business.

The data warehouse discussed, contains majorly the transactional
data in a structured format. The historical data after a point
becomes a drag and hits the data warehouse performance. So it
needs to be maintained for better results.

Data Sources
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Fig 1: Basic Data warehouse architecture



The Emergence of Big Data

With the explosion of Internet, followed by the crash in prices of storage devices, it has become imperative for enterprises to tap into
additional sources of data to make much better and focused decisions. But the challenges are multi-fold, in terms of volume, variety and
velocity of data, referred as the 3Vs. Welcome to the world of Big Data!

Now-a-days, IBM can get quick feedback on specific products from its vast product portfolio from customers through Facebook,
Twitter. The advancements in sensor technology have triggered a new wave of data that can help industries such as retail and logistics.
Web sites and system generated log files from various applications in an enterprise can be analyzed for error patterns, user preferences,
traffic analysis and conversion ratios (how many people finally bought something from the web site, how many just browsed). Credit
card & insurance companies can utilize big data to identify frauds. For example, if a credit card had been swiped in 2 places that are far
apart, in a short time, the system can now flag it as suspect and send alerts to the various stakeholders for action. An enterprise can
analyze email patterns for possible abuses, also for arriving at the efficiency of its sales personnel in closing deals.

But these data formats are unstructured and huge in terms of storage, running to Terabytes (TB). So the complexity is in the data
format, its size as well as the speed with which they arrive. Making sense of this data presents a huge opportunity as well, in the wealth
of information they provide. This calls for newer technologies for data processing as the traditional systems cannot accommodate these

formats.

Some unstructured / semi-structured Data Sources:
You
Tuhe

Big Data Technologies :

Hadoop Architecture & Components

Apache Hadoop is a scalable, fault-tolerant system for data
storage and processing. It is economical and reliable, which makes
it perfect to run data-intensive applications on commodity
hardware.

It contains the following components:

HDFS: The Hadoop Distributed File System (HDFS) is the storage
system responsible for replicating and distributing the data
throughout the computing cluster

MapReduce: It is the software framework which developers use to
write the applications which process the data stored throughout
HDFS

Hue: Sits on top of Hadoop, helps interface with the various
Hadoop components

ZooKeeper: It is responsible for coordinating the configuration
data and process sync Database / Data warehouse for Hadoop:
HBase, Hive is the DB, DW used with Hadoop
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The Emerging Data Warehouse

With unstructured as well as semi-structured data joining the data sources, the current DW technologies will have to accommodate the
Big Data technologies as well. In fact, these two technologies complement each other so that the transformed/ processed unstructured,
semi-structured data find their way into the existing data warehouse. With this, the data warehouse continues to remain as the single
truth of data, from which Bl reports are generated. The semi-structured, unstructured data is pushed into the HDFS (Hadoop
Distributed File System) using specific APIs. The HDFS holds the semi-structured, unstructured data sources. The MR framework in
Hadoop uses the HDFS as input, does the processing on commodity hardware and finally writes-back into HDFS.
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Fig 2: Hadoop in a
* traditional DW system

Testing Hadoop System

The testing steps broadly involve the following:

1. Testing the Input system (HDFS)
° To validate if the HDFS has data in the correct format
° To validate if all required source data have been moved into HDFS

2. Testing the Output of the MR process

To validate if the MR process generates the correct output in terms of Key-value pairs

To validate if the output is in sync with the HDFS source in data and format

The summarized and aggregated data in the output (HDFS/Hive), tally with that of the input (HDFS)

To validate if specific data transformations are as per the requirement

To make sure that the output remains the same if Hadoop is run on a single-node or on multiple nodes

When the HDFS output is finally moved into the data warehouse, it is required that HDFS data aggregation/summarization
tally with the data moved into the data warehouse.HDFS can be queried using Pig, while the data warehouse can be queried
using SQL

3. Testing the Bl Reports
° Here we validate the reports for layout/ format and data

4. 4.ETL Validations
° The ETL Validation strategy remains the same as that of a typical data warehouse



Hadoop System - Data Flow

With unstructured as well as semi-structured data joining the data sources, the current DW technologies will have to accommodate the
Big Data technologies as well. In fact, these two technologies complement each other so that the transformed/ processed unstructured,
semi-structured data find their way into the existing data warehouse. With this, the data warehouse continues to remain as the single
truth of data, from which Bl reports are generated. The semi-structured, unstructured data is pushed into the HDFS (Hadoop
Distributed File System) using specific APIs. The HDFS holds the semi-structured, unstructured data sources. The MR framework in
Hadoop uses the HDFS as input, does the processing on commodity hardware and finally writes-back into HDFS.
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Fig 3 : Hadoop System - Data Flow

Conclusion:

Success in a data testing project calls for a clear test strategy. This cannot change in a big data environment, where the complexity has
increased considerably due to the arrival of semi-structured/ unstructured data. Automation of the testing process can give a decisive
edge in this complex data environment.
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