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Data Extraction
A Guide to Capturing Valuable Insights from Enterprise Data



Data is an organization’s backbone that provides insights into different aspects of a business. However, with enterprise 
data coming in from several structured, semi-structured, and unstructured sources in distinct formats, data retrieval often 
becomes a challenge. The data extraction process crawls data to get relevant information from the sources, such as files 
or web services, which is then further processed according to the end requirements.

In this eBook, you’ll learn about the challenges associated with data extraction, and how you can simplify the process to 
generate insights and make data usable for storage, reporting, analytics, and other data processes. Furthermore, it will 
illustrate how an automated extraction solution, ReportMiner, can expedite extraction and improve productivity by 50%.

Summary
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Introduction to 
Data Extraction
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What is Data Extraction?
Data extraction is the process of extracting data captured within structured, semi- structured or unstructured sources, 
such as emails, PDFs, PDF forms, text files, barcodes, and images. 

For example, a real estate business might want to extract various data points, such as the tenant’s name, premises details, 
and rental amount from rental agreements. These agreements are generally in the form of unstructured PDFs – a mix of 
free text and tabular data. This makes data extraction challenging; as unstructured data is human-readable, and machines 
require structured information to process it digitally for further analyses or integration with other IT applications.
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Businesses extract data from disparate sources to make it 
usable for further processing, analytics, or reporting.
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Sample Rental Agreement
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Significance of Data Extraction

A study conducted by Forrester revealed that less than 0.5 percent of the world’s data is analyzed and used. Data extraction 
makes it possible for users to extract meaningful information hidden in disparate data sources.

For example, a company is experiencing a fall in revenue due to a shrinking customer base. The spreadsheet maintained shows 
the list of loyal customers and customer churn status for each month.

To analyze the trend in the churn rate, the manager wants to extract the rows with churn status and aggregate them. This will 
help identify whether the company can retain its customers or not, and decide the next course of action, such as improvement 
in customer service. With the help of a document data extraction tool, the business can easily extract this information and 
combine it with sales, product, marketing, or any other data to gain more insights into the reasons behind the increased 
customer churn rate.

Many businesses still rely on their employees to manually extract key information stored in PDF, Excel or delimited files. This 
can result in errors, such as incomplete records, missing information, and duplicates. Data mining not only guarantees valuable 
business insights but also saves time, money, and resources involved in manual extraction while ensuring data accuracy.

Several businesses leveragee ETL tools for data management. These tools allow information users to break data silos, 
combine data from multiple sources, convert it into a consistent format, and load onto a target destination. Extract is the 
primary step in the ETL process that liberates information trapped within disparate systems so it can be standardized and 
made ready for further transformations.

In addition, extracting data offers numerous benefits, including:

Better Analysis & Decision-Making
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Enhanced Accuracy

Sample Customer Data
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An effective data extraction solution enables users to gain full visibility of incoming data, hence simplifying data processing.

Employees are a critical asset of any business, and their productivity directly impacts an organization’s success. 

Automation streamlines the entire process from the time data enters the business to when it is stored in a data warehouse 
after being processed, eliminating the need for manual work.

Increased Data Accessibility

Improved Productivity
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Forrester deduced that a 10% increase in data accessibility could lead to more than $65 million increase in net income for 
a typical Fortune 1000 company.

An automated data extraction software can help free up 
employees, giving them more time to focus on the core 
activities instead of repetitive data collection tasks.
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Automating 
Data Extraction
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Moving Away from Manual 
Data Extraction 

Advantages of Automated Data Extraction 
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Data extraction has evolved with technology, going from manual processing to complete automation. Initially, the IT 
department would be responsible for manually extracting data from incoming reports, which was often prone to errors. 
This was done by either writing custom scripts to extract data points, or by employees who manually read through every 
document and inserted relevant data in the destination format. In both cases, this data required further massaging based 
on the needs of end users, delaying business decisions. 

Template-based data extraction is a popular route to automation, giving users greater control over their data. Incoming 
documents are converted using designated extraction templates based on their layouts, and this template can then be applied 
to any other document that follows the same layout.

Modern tools provide a Graphical User Interface (GUI) for the creation of these extraction templates, enabling business users 
to extract documents on their own. The tool extracts data cleans up and validates it and loads it to the destination. The data is 
then ready for business analysis. 

Advanced data extraction tools have built-in scheduler components which automatically pull data from sources like email 
inbox and FTP, apply the most suitable extraction template, and load structured data to the target destination.

• Faster Decision-Making: Unstructured data can be structured and used meaningfully at a faster pace to make decisions
or generate reports.

• High Quality Output: In-built validation options ensure quality output and with accurate results.

• Streamlined Document Processing: Data patterns allow recognition and automatic classification of documents.

Today, the key goal of a data extraction tool is to automate 
the entire process for its users. 
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Checklist for A Data
Extraction Tool

11Leverage the Data Trapped in Unstructured Sources with Data Extraction     |



The Must-Haves in a Data 
Extraction Software

Organizations receive data in structured, semi-structured, and unstructured formats from disparate sources. Structured 
formats can be processed directly in most business intelligence tools after some scrubbing.

An ideal data extraction tool must also support common 
unstructured formats, including PDF, COBOL, TXT, and RTF, 
enabling businesses to make use of all the data they receive. 

Opting for the right data extraction tool, which meets the data preparation requirements of an organization, is vital for data 
management. 

Here are a few important points that an organization should consider when selecting a data extraction tool:

The right data extraction software should allow the user to build an extraction logic that can be applied to any document of 
the same layout. This compensates for the need to build extraction logic anew for each incoming document.

The data extraction tool should be able to identify any variations and cleanse the data automatically according to business 
rules defined by the user. For example, if a company uses an extraction model to extract order quantities and order details 
from invoices, the tool should be able to detect and delete any orders with negative quantity values.

A smart data extraction tool should allow users to export the converted data to popular destinations, such as SQL Server, 
Oracle, and Excel, enabling businesses to access meaningful information faster for timely decision-making.A smart data 
extraction tool should allow users to export the converted data to popular destinations, such as SQL Server, Oracle, and 
Excel, enabling businesses to access meaningful information faster for timely decision-making.

The tool should enable users to design workflow, which can include tasks such as FTP upload and download, file system 
actions, execution of SQL scripts, the ability to run extraction, cleanse data, and perform transformations. Once designed, 
the workflow can run on all designated files thus automating the business process.

The tool should have an intuitive interface where business users can easily design different data extraction templates. It 
should allow easy data handling with little to no coding involved.

Support for Common Document Formats

Create Reusable Extraction Templates

Built-in Data Quality & Cleansing Functionality

User-Friendly Interface

Export Data to Widely Utilized Destinations

Process Orchestration 
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Astera ReportMiner – An Automated 
Data Extraction Solution

Process Orchestration 

Once an incoming document is identified by the tool, its pattern recognition features can be used to classify it depending 
upon the output requirements of users. For example, the user might need to run a different extraction template for custom-
er documents and an entirely different one for its financial statements, so the tool would classify incoming documents 
accordingly.

Astera’s ReportMiner automates the extraction of meaningful information and insights from unstructured sources. 
Moreover, it includes advanced features like workflow orchestration, email/FTP/folder integration, a built-in job scheduler, 
data cleansing, automated name and address parsing, and auto-creation of data extraction patterns that facilitate business 
users with extraction jobs. 

The user-friendly interface of Astera ReportMiner simplifies data extraction, allowing users to build extraction logic in a 
completely code-free manner.

The following specifications makes Astera ReportMiner a smart data extraction tool:

Automated Identification & Classification of Incoming Files 
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Points to Consider Before Opting for a Data Extraction Software



1- Code-Free, User-Friendly Interface: Featuring a user-friendly interface, Astera ReportMiner offers users the ability to
build extraction logics and patterns without the need for scripting or programming.

2- Unstructured Data Extraction: The data extraction software allows users to extract data from PDFs, PDF forms, PRN,
TXT, RTF, DOC, DOCX, XLS, and XLSX and build reusable extraction templates. Leveraging the process orchestration
capabilities of the solution, users can design workflows and automatically pull files from a folder, email inbox, or FTP
location for extraction.

3- Automated Extraction Features: Extracting data from unstructured documents can be a tricky feat.
Astera ReportMiner makes the process simpler by allowing users to build extraction logic in a completely code-free
manner. It automatically scans the text for repeating patterns of data, highlights the area, and creates the region for
auto-creation of extraction patterns.

4- Template-Based Data Capture: Astera ReportMiner streamlines the capture of unstructured data by allowing users
to build reusable extraction templates. These templates can then be deployed to extract desired data points from
incoming documents automatically.

5- Data Cleansing: Astera ReportMiner allows to make better decisions using data that has been validated against
user-defined quality rules. It automatically flags the records that do not meet the desired criteria, ensuring user
complete visibility of the data validation process. For example, by applying the data quality rule using the below
mentioned expression, all the records that correspond to the tax amount being 0 will be highlighted.
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Applying data quality rules in ReportMiner to flag records 
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Furthermore, ReportMiner 8.2 includes enhanced data cleansing 
properties by enabling removal of punctuation and all white spaces 
from report model fields with a single click. It saves the trouble of writing 
lengthy formulas to scrub your data. These options can be accessed in 
the field properties panel by clicking on any data field. 

This advanced cleansing functionality ensures error-free extraction at 
the same time as the text is being read.

6- Job Scheduling and Email Notifications: Since data extraction
jobs, if not automated, can take up a significant amount of developer
resources and time, opting for a tool with process orchestration
capabilities can bring cost-savings to a business. With the ability to
orchestration a complete workflow and time-based and
event-triggered job scheduling, Astera ReportMiner can automate
data extraction process, thereby delivering analytics-ready data faster.
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Data cleansing options in the 
Field Properties panel
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Lorem ipsum dolor sit amet, consectetuer adipiscing 
elit, sed diam nonummy nibh euismod tincidunt ut 

laoreet dolore magna aliquam erat volutpat. Ut wisi 
enim ad minim veniam, quis nostrud exerci tation 

ullamcorper suscipit lobortis nisl ut aliquip ex ea 
commodo consequat. Duis autem vel eum iriure 

dolor in hendrerit in vulputate velit esse molestie 
consequat, vel illum dolore eu feugiat nulla facilisis 

at vero eros et accumsan et iusto odio dignissim qui 
blandit praesent luptatum zzril delenit augue duis 

dolore te feugait nulla facilisi.
Lorem ipsum dolor sit amet, cons ectetuer adipisc-

ing elit, sed diam nonummy nibh euismod tincidunt 
ut laoreet dolore magna aliquam erat volutpat. Ut 

wisi enim ad minim veniam, quis nostrud exerci 
tation ullamcorper suscipit lobortis nisl ut aliquip ex 

ea commodo consequat.
Lorem ipsum dolor sit amet, consectetuer adipiscing 

elit, sed diam nonummy nibh euismod tincidunt ut 
laoreet dolore magna aliquam erat volutpat. Ut wisi 

Extracting Data from 
Unstructured Sources
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What is Unstructured Data

To illustrate further on this statistic, structured enterprise databases can consist of up to tens of terabytes of data (including 
backups and duplicated records). But unstructured datasets, such as the ones generated from IoT devices, can be in exabytes 
(millions of terabytes). This sheer volume and complexity are factors that make unstructured data management a difficult task.  
Unstructured data can be defined as data, in any form, that does not have a pre-defined model or format. This type of data is 
generated from various sources, including audio, video, images, and text.  

Most organizations have robust strategies in place for managing and analyzing their structured data, but the real value lies in 
managing this new wave of unstructured content. 

Being able to leverage and utilize vast data volumes can open many opportunities for organizations. By analyzing unstructured 
data, businesses can view information across new dimensions that greatly improve decision-making. Here are two key areas 
where unstructured data extraction can be beneficial: 

1. Business Intelligence: A good approach to business intelligence is to use data from both internal and external sources for
analysis. It’s easy to access structured data from an internal database, but using information entrapped in PDFs and Excel files
is challenging. This is because this data has to be processed before being fed into a BI system. However, using unstructured
data can provide users new insights.

2. Product Development: Every organization wants to learn how they can improve their product development processes.
Capturing and analyzing unstructured data can help product development teams to get feedback about their existing products
and launch new ones that have high demand, eventually leading to increased sales.

A vast majority i.e. 80% of data in the world today is 
unstructured and this number continues to grow rapidly. 

Opportunities with Unstructured Data 

Understanding the relevance of unstructured data
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The world is estimated to 
create and replicate 10 times 
more data in 2025 than it did 
in 2016, 80% of which is 
predicted to be unstructured. 

Additionally, unstructured data is increasing by 55-65% annually.
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1. Store everything: The first key requirement to UDM is to start storing all data that you generate, no matter in what
form it is or where it comes from. With the cost of storing data becoming cheaper, retaining data in the long-term
can cost you as little as a few dollars per terabyte annually on cloud-based storage solutions.

2. Separate data from storage: With the data available at hand, the next step is to extract insights form it. Using
ReportMiner can help users extract unstructured data from various sources and integrate it with internal
enterprise systems to create a holistic picture of enterprise assets.

To illustrate how these requirements can help with unstructured data management, let us consider an example. Assume that 
XYZ Corporation collects customer behavior data from social media and website heatmaps. This is unstructured data that is 
stored in PDF and Excel files. 

Once they generate this information from different websites, they can extract it using ReportMiner and store it in a local 
database, where other customer information is stored as well.  

Furthermore, they can integrate this data with other customer data stored in their CRM solution and then feed it to a business 
intelligence tool to learn important details about their customer needs. Using this information, the business can then plan and 
strategize their marketing and sales campaign to boost revenue.   

Key Requirements of Unstructured Data Management 
Managing unstructured data can be difficult but the process can be made simpler using the right techniques and tools. 
Given below are two key requirements that you need to fulfill for unstructured data management: 
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Reasons Why It Is Difficult To Deconstruct And 
Analyze Unstructured Data

Lack of a 
predefined 

format

The data cannot 
be stored in rows 

and columns

Increasing data usability by 10% can result in annual growth

of $2 billion in employee productivity.

The data does not
follow any semantic

or rules

According to Gartner, more than 87 percent of organizations have low 
analytics maturity and business intelligence. Leveraging unstructured data 

can help businesses gain an edge over their competition.



19

Data stored in PDF files is unstructured - a mix of free text and tabular data. One of the key challenges is to extract required 
data points from unstructured data for crucial business decisions. Businesses rely on IT to perform this task, which increases 
the burden on them and causes delay in data exchange. In most cases, users are required to extract data – not from one, but 
a batch of similarly structured files. 

Businesses relied on manual data extraction from PDF documents which was not only time-consuming but also error prone. 

A data extraction tool can reduce manual effort required 
and save time by automating extraction from PDF 
documents. 
PDF Extraction Challenges 
Incoming PDF documents can be in different formats. Some PDF files are in the form of scanned or image-only PDFs. However, 
computers do not understand the scanned image text without OCR (Optical Character Recognition) technology. A desirable 
solution should be able to deal with all kind of PDFs, create and deploy a set of extraction rules that are reusable so that the 
extraction process can be automated.

How ReportMiner Extracts 
Insights from PDFs
ReportMiner’s automated data extraction features make it easy to create and deploy an end-to-end extraction solution for any 
use case involving PDF sources. Featuring a user-friendly interface, the solution design is based on a visual, code-free 
environment. 

Supported PDF formats in ReportMiner include the following:

Text-based PDFs
ReportMiner can read directly through text-based PDFs and extract the required data based on the designed extraction 
template. The screenshot below shows an extraction template designed for a text-based PDF document. 
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Liberating Data from PDFs 
using ReportMiner



In some cases, businesses also deal with PDF Forms to collect important information, such as customer details. ReportMiner 
enables the extraction of data from these forms and makes critical business data available for further use. 
Here’s how ReportMiner liberates data from PDF file formats:

A report model is an extraction template, which defines where regions of specific text can be found in the report file. For all 
kinds of PDF documents, a report model has to be designed in ReportMiner’s visual designer. This involves loading a sample file 
and specifying the logic about how to find the relevant data. The model is made of:

1. Data Regions – It provides information about how to find relevant data regions inside a document. A data region is the
area specified by defining a pattern as shown in the screenshot below. It forms the context for the search of data fields.

PDF Forms 

Extraction Template 

Extracting data from a text-based PDF document

Extracting data from PDF Forms
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Once an extraction template is designed and tested with sample data, it can be deployed to automate extraction of PDF 
batches. The files can be read from a variety of places, such as a network folder, an FTP server, or an Email Server. 

Once the data is extracted, it can be massaged further to conform to downstream needs, verified for quality, and sent to any 
destination of choice. Some of the popular destinations are Excel, CSV, databases, and cloud-based applications. Also, users 
can choose to have email notifications built in the process to get real-time updates.

The Scaling Factor applies to a PDF’s spacing value. This is located 
within the report options. The scaling factor depends on the PDF 
writer that was used to create the file. In many cases PDFs contain 
different fonts, headers, and footers. Therefore, the scaling can vary 
considerably between PDFs. 

These variations are converted to text and are translated to the 
software’s standard. This includes equal size font for each 
character and will include equal space to allow for proportionate 
spacing. In many cases these font and header variations used by 
the PDF writer causes the scaling to be off when converting. If this 
is the case, you can fix this by changing the scaling factor option 
from the range of 0 to 10.
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Re-usability of Extraction Template 

Scaling Factor

Applying expressions

Applying Scaling Factor

2. Data Fields – Information about how to identify data fields inside the data region can be found in data fields. Data fields can
be located by specifying their relative positions with respect to the data region boundaries or based on a keyword search inside
the data regions.

3. Formula-based Calculations - A formula field uses a particular formula or expression to derive the field value based on the
report data. For instance, users can use this option to calculate the discounted price for an item as shown in the screenshot below.
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Case Study: 
How Aclaimant Expedited 
the Claims Management
Process
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Overview 

Business Case 

Challenges 
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Aclaimant is an advanced risk reduction and incident management system that enables businesses to prevent, manage, and 
streamline the claims process for workplace accidents. The software serves as a claims documentation and analytics platform 
that simplifies follow-ups and communication among all the parties involved in settling the insurance claim. 

Aclaimant offers robust tools that facilitate customers in reporting incidents and resolving claims, providing a complete picture 
of different stages of the claims process simultaneously helping them reduce business insurance risks and costs. 

Aclaimant uses Astera ReportMiner’s data extraction and report modeling capabilities to extract data from claim forms and use 
it for generating insights and analytical reports for customers. 

Aclaimant serves as a bridge among employees, employers, and insurance carriers to speed up the process of settling claims 
related to workplace incidents. The company receives claim forms from both businesses and insurance carriers in PDF format. 

These files are manually transcribed to extract pieces of information that are compiled into a standardized report in CSV and 
Excel formats. The final report goes into the Aclaimant’s proprietary system for updating records on all fronts, giving all parties 
a centralized view of the claim’s status, details, and progress.

The main challenge for Aclaimant was the manual data entry of facts and figures in claim forms. Since the forms came in PDF 
format, it took hours to transcribe them and create Excel and CSV reports for loading data into the Aclaimant system and data 
warehouse for further processing. In addition, the changing claim values and other dimensions required updating the system, 
which meant manually transcribing and entering the revised information. 

“Before Astera ReporMiner, we were not using any 
product. We were manually transcribing the claim forms, 
just manual data entry. The obvious challenge that we faced 
was dedicating significant time and resources to complete a 
lot of manual work for completing the claim reports.” 
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Astera Solution and Results
Aclaimant sought a solution that could eliminate the manual data entry task for generating claim reports. After assessing 
various data extraction solutions in the market, the company chose Astera ReportMiner.

Hours of Work Reduced to Minutes 
Using Astera ReportMiner’s report modeling features, users easily create extraction templates for incoming PDF files and 
define patterns for extracting data into the desired format. 

With extraction templates in place, the users can reuse them as many times as needed in dataflows to process the incoming 
claim forms. All they have to do is run a simple dataflow where they use the Report Source object to select the report model 
and the source file, and specify the destination to get output in the desired format. 

Since Astera ReportMiner eliminated the manual data extraction process, Aclaimant experienced 50 percent reduction in time 
and resources spent in preparing files for its proprietary system and data warehouse. 

“The production time of at least 50 percent was saved by 
using Astera ReportMiner as it took out manual work from 
the process.”- ~ Susan Park, Operations Manager 
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The Future of 
Data Extraction
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Upcoming Trends in Data Extraction
The following are predicted to be the four hottest data extraction trends in the years to come: 

Automation
Advancements in the field of data extraction allow automation of the entire process, from the time when a document is 
identified till it is loaded onto the destination. Intelligent data extraction tools now automatically go through and pull data 
from disparate sources with the help of AI and NLP and transform it into the desired output in real-time. This eliminates the 
need for manual scripting. 

Also, such tools allow batch-processing of documents. Once, the template is specified, the tool identifies and performs 
necessary actions including extraction, transformation, and data quality checks on the document itself to make it usable for 
business users. 

Mobile Data Capture
In today’s dynamic market, consumers demand not only advanced technology but also portability. Mobile data capture 
allows cell phones and other hand-held devices to be used as portable scanners on the go. They load data for extraction 
from a variety of documents, such as checks and receipts. 

Technologies like Optical Character Recognition (OCR), Intelligent Character Recognition (ICR), and Optical Mark Recognition 
(OMR) are used to enable this method of capture. Such devices allow real-time data capture which reduces the time it takes 
for documents to be sent for extraction, speeding up information delivery. 

Use of AI and ML in Data Extraction
With the popularity of Artificial Intelligence (AI) and Machine Learning (ML), web scraping and other data extraction methods 
have seen significant automation. Data extraction tools use reinforcement learning to identify patterns and perform 
automatic document classification. 

A recent study conducted by researchers at the Massachusetts Institute of Technology attempts to take ML even further. 
It works by assigning confidence scores to different pieces of information. If a piece of information has a low score, it 
automatically generates an internet search query for it and fills in the blanks. This makes the output more meaningful and 
accurate. 

Data extraction will always be a business need as we live in a data-driven world. Studies like these drive today’s innovations 
and tomorrow’s businesses.
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Data Capture on Cloud
Cloud is one of the biggest trends of this decade and has influenced the data extraction domain too. With cloud-based data 
extraction tools, users can manage data from anywhere. The user just needs a login ID, and a password for automated 
extraction of incoming documents. These tools are easier to set up as they do not require local software drivers. 

In some cases, cloud-based data extraction tools can eliminate the need to designate source files for extraction as partners 
can upload files themselves, and data can be extracted per business requirements. Files can also be validated and checked 
for errors in real-time. 

https://www.digitaltrends.com/cool-tech/ai-surfs-the-web-learning/


Conclusion
With the diversity of data multiplying every year, data extraction is key to unlocking the business-critical data trapped in 
unstructured formats, such as PDF, DOCX, PRN, etc.

Tools like Astera ReportMiner, that are purpose-built to handle unstructured data and extract insights, combine the ease of 
use of rule-based data extraction with the power of an enterprise-grade ETL engine to help businesses streamline the 
extraction, transformation, and integration of data trapped in unstructured data files.

The intuitive interface of Astera ReportMiner offers users the ability to construct reusable extraction templates without 
coding and use it to extract documents in bulk as they are received. With process orchestration, users can automate report 
mining and downloading tasks, whilst reducing human error and increasing cost savings.
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