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Abstract: Social media, being used by billions of people around the globe have a significant impact on the field of big data. The proliferation 

of social platforms has resulted in a deluge of unstructured data in the form of user-generated content, including text, video, audio, and web 

pages. This data, while rich in information, poses significant challenges for traditional data processing tools, which are primarily designed 

to handle structured data. Processing unstructured data requires specialized tools and techniques, such as natural language processing 

(NLP) and artificial intelligence (AI). One solution for processing this type of data is the IDOL tool, which can not only collect data from 

social media, but can also process it with the help of artificial intelligence. With its support one can extract trends, dynamic patterns or 

relationships to improve business decision-making. In the current paper, a new approach for processing unstructured data from social media 

is proposed, which involves collaboration and integration of different software products. 
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1. Introduction 

The increasing digitalization of ―things‖ and processes in our 

daily lives, driven by technology advancements, has led to a 

significant increase in the amount of data generated in Internet. 

According to Statista, the total amount of data generated and 

consumed globally is estimated to reach 97 zettabytes in 2022, a 

significant increase from previous years. This growth is attributed to 

the growing number of Internet users and online search queries [1]. 

According to a report by Datareporta, as of July 2022, 59% of the 

people use social media platforms [2]. The COVID-19 pandemic 

has further accelerated this trend, with businesses turning to social 

media as a means of connecting with customers and promoting their 

products and services. Data has become a critical resource for the 

success of any business, and social media platforms provide a 

constant stream of real-time data that can be used to monitor and 

track customer sentiment and trending topics. This data can also be 

combined with other sources, such as purchase data or demographic 

data, to create a more comprehensive and detailed analysis. The 

generated data is often unstructured and comes in various forms 

such as text, video, audio, and web content. This presents a 

significant challenge for traditional data storage methods, as 

unstructured data is difficult to organize and process due to its 

inherent complexity and heterogeneity. As a result, effectively 

understanding and making use of unstructured data remains a big 

problem for organizations and individuals alike. To address this 

challenge, solutions that incorporate artificial intelligence are being 

developed to aid in the understanding and processing of the vast 

amounts of data generated [3]. The integration of Artificial 

Intelligence (AI) into technology products that work with big data, 

including social media data, is becoming more widespread. This is 

because AI requires large volumes of data to improve its decision-

making processes and "learn". The incorporation of AI into 

solutions for big data helps automation and increase the efficiency 

of data processing, visualization, and the preparation of predictions 

based on created models [4]. 

The present work examineс and present an approach for 

unstructured data processing and analysis, using AI. It develops 

data understanding by continuously learning from both data and 

end-user behavior. 

2. Unstructured Big Data 

The definition of big data has evolved in recent years. Big data 

refers to complex collections of data with a large volume (reaching 

several zettabytes [1]) that dynamically change. This data, 

generated from various sources, is characterized by its high-speed 

of receipt and processing, and is usually processed using specialized 

systems such as NoSQL databases, Spark, and Hadoop [5]. The big 

data is often characterized by the "Three V's": volume, variety, and 

velocity. These three characteristics represent the main challenges 

posed by big data and highlight the need for innovative solutions to 

store, process, and make sense of the massive amounts of data 

generated every day. In terms of data type, data comprises three 

types of data: structured, semi-structured, and unstructured. 

Structured data is quantifiable and highly organized, often used and 

processed by relational database management systems (RDBMS). It 

adheres to a pre-defined data model and is stored in a tabular form, 

with defined relationships between fields, making it difficult to 

modify if changes to the structure are required [6]. Semi-structured 

data consists of documents stored in formats such as JSON or XML. 

They do not have a precise correspondence with a defined table 

structure or relational database structure. Unlike structured data, 

objects in the same group do not need to have the same attributes 

defining them. To allow for analysis and proper manipulation of 

this type of data, it has classifying characteristics such as tags, 

metadata, or labels that differentiate and distinguish different 

elements of data, putting them in pairs and hierarchies [7]. 

Out of all the generated and collected data on a global scale, 

nearly 80% are unstructured (see Fig. 1) [8], including machine data 

and data generated by humans such as social media posts, images, 

audio, video, sensor data (e.g., NFC or RFID), GPS navigation, data 

collected from mobile phones, etc. [9], [10]. Technologies such as 

computers, mobile devices, and networks and sensors embedded in 

various devices (e.g., IoT) are able to generate high-speed 

information, which is also referred to as machine data. Unstructured 

data refers to sets that are not predefined through data models. 

Complex systems such as Hadoop are used to store and analyze 

them to find and understand dynamic models, trends, and 

relationships existing in the data, which are important for making 

intelligent decisions [11]. 

 

Fig. 1 Percentage of structured, semi-structured and unstructured big data 

generated globally. 

 

3. Challenges of social media data processing  

Due to the variety and complexity of unstructured data, it is 

increasingly difficult to identify and extract meaningful insights 

from these data. The sheer volume and complexity of generated 

data makes data processing a challenge, and traditional applications 

such as Excel, Access, or SQL are not capable of handling such data 

without pre-processing.  
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The main challenge with unstructured data is the lack of tools 

for extracting meaningful information from it, which can be 

properly processed and analyzed to yield valuable knowledge. Part 

of the challenge is that traditional applications cannot truly 

"understand" the information we generate every day in social media 

platforms because this type of data is diverse and complex in terms 

of context [12], [7]. Social media data comes in various formats, 

including text, images, videos, etc., making it difficult to 

standardize the data. Social media platforms generate data in real-

time, which requires quick processing and analysis to keep up with 

the pace. Traditional methods are not very suitable for processing 

unstructured data because they do not provide the necessary tools to 

extract information from the data. Currently, some of the following 

tools are used to extract knowledge from unstructured data: AI-

powered tools, natural language processing (NLP) algorithms, 

image and video analysis algorithms, and speech recognition 

algorithms. These algorithms can be used to extract relevant 

information from the data, classify, categorize and identify patterns 

and relationships in the data [13]. 

4. Unstructured data processing solutions with AI 

To understand the context of the data, the utilization of AI tools 

that assist in the processing, extract knowledge from collected data, 

and identify new opportunities for solving specific problems is 

increasingly becoming more widespread [13]. Machine learning 

models, which are subset of AI tools, is becoming increasingly 

widespread for data validation, integration from multiple sources, 

and maintaining critical organizational knowledge in real-time to 

better understand the context of the data. For example, AI can be 

used to analyze customer feedback and identify trends and patterns 

in customer opinion, or to analyze large volumes of news articles 

and identify emerging trends and patterns in the media. To facilitate 

the processing of large data, systems have been developed quickly 

process incoming data in real-time. These systems can be used for 

real-time business intelligence analysis, AI training, etc. [14]. 

Below are listed some of the techniques based on artificial 

intelligence in unstructured data processing: 

•  NLP is used to extract information from text-based data, such 

as social media posts and comments. NLP techniques, such as 

sentiment analysis and named entity recognition, are used to 

identify, and extract relevant information from the data. NLP 

techniques can be used to extract and categorize text data [15]; 

• ML algorithms, such as decision trees, random forests, and 

support vector machines, can be used to classify and categorize 

unstructured data into different categories and perform predictions. 

ML algorithms can be used to identify patterns and trends in the 

data [14]; 

• Computer Vision: Computer vision techniques are used to 

analyze image and video data, such as facial recognition and object 

detection. This can be useful in detecting patterns and insights from 

images and videos shared on social media [16]. 

 

There are several software products that use AI techniques to 

process and analyze unstructured data. 

4.1. Big data software solutions 

•  Apache Hadoop provides a distributed file system (HDFS - 

Hadoop Distributed File System) for storing large amounts of 

unstructured data, making it accessible to other big data tools. It can 

be used to process social media data using its components such as 

HDFS and MapReduce. Hadoop is designed for batch processing 

and is well-suited for analyzing large volumes of data in a batch 

mode. Hadoop can integrate with machine learning libraries, such 

as Mahout, to process and analyze unstructured data [17]. 

•  Apache Mahout provides scalable machine learning 

algorithms for common AI tasks such as classification, clustering, 

and recommendation. It can be used with Hadoop to process large 

amounts of unstructured big data and can also be used with Spark 

for in-memory processing [18]. 

•  Apache Spark is a fast and flexible data processing 

framework that is well-suited for real-time data processing and 

analysis. Spark provides built-in libraries for machine learning, such 

as MLlib, and can also integrate with other machine learning 

libraries, such as TensorFlow, to process and analyze unstructured 

data. Spark's Resilient Distributed Datasets (RDDs) can be used to 

efficiently process large amounts of unstructured data in parallel 

[18].  

•  Apache MXNet is a deep learning framework that can be used 

to train neural networks on large amounts of unstructured big data. 

MXNet provides an efficient implementation of many deep learning 

algorithms and can scale to multiple GPUs and nodes for large-scale 

data processing [19]. 

• IBM Watson is an AI platform that provides a range of 

services and tools for businesses and developers to process and 

analyze large volumes of data, including unstructured data. IBM 

Watson provides NLP capabilities, machine learning algorithms, 

computer vision capabilities, and chatbot development tools, among 

others. IBM Watson is cloud-based and can be used to process and 

analyze data in real-time [20]. 

• Micro Focus IDOL (Intelligent Data Operating Layer) is a set 

of technologies for processing unstructured data. It includes text 

analytics, speech recognition, and image analysis capabilities, and 

can be used for a variety of applications such as content 

management, search, and knowledge management. IDOL uses 

machine learning algorithms and NLP techniques to extract 

information from unstructured data, such as text, images, and audio. 

It provides features for indexing, searching, and categorizing large 

volumes of data, and can be integrated with other systems such as 

databases, CRM systems, and document management systems. 

IDOL can be used for a variety of use cases, including customer 

service, legal discovery, and media monitoring. It provides APIs for 

customizing and extending its functionality and can be deployed on-

premises or in the cloud [21]. 

 
Table 2: An overview of the software products 

 Use for 

Apache Hadoop batch processing and large-scale data storage 

Apache Mahout recommendation systems, customer 

segmentation, and anomaly detection 

Apache Spark real-time data processing and analysis 

Apache MXNet classification, text generation, and sentiment 

analysis 

IBM Watson comprehensive range of AI-powered services 

and tools for processing and analyzing data 

Micro Focus 

IDOL 

sentiment analysis, content classification, and 

image recognition 

 

All presented products (see Table 1) have advantages and 

challenges in processing unstructured data. This paper proposes a 

new architecture that combines technological products to maximize 

the extraction of valuable knowledge from information coming 

from social media. 

5. Social media data processing with AI 

The proposed architecture includes some of the software 

products mentioned above - IDOL and Hadoop. Hadoop can be 

used to store large volumes of text data such as social media posts, 

while IDOL can be used to perform sentiment analysis on the text 

data stored in Hadoop. The sentiment analysis results can then be 

stored back into Hadoop for further analysis or processing [22]. It is 

important to note that of the software products listed in the 

document, all but IDOL currently lack the ability to directly collect 

real-time social media data. Therefore, the architecture proposed 

here includes IDOL, which provides connectors to directly collect 
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information from multiple repositories, including real-time social 

media. 

IDOL analyzers extract real-time information from various 

connectors. These connectors are important components of the 

IDOL platform and aim to provide a flexible and precise approach 

to manage the collected data [23]. Selected connectors can collect 

data from various sources such as social media, cloud-based 

storage, local and network file systems, Internet servers, websites, 

and more. These connectors can operate in bi-directional mode, 

allowing data handlers to perform editing actions directly on the 

repository [21]. IDOL's advantages over other software solutions 

include the use of artificial intelligence with integrated machine 

learning and neural networks that are constantly evolving and 

learning to improve analysis, both from data received and by 

gathering information about end-user behavior. This system 

explores the actual information that spans the "data space" of 

elements such as documents, people, categories, etc. 

 

 

Fig. 2 Unstructured data processing process 

 

The source of data in the proposed architecture are social 

networks. To retrieve data, connectors for social media (for 

example Twitter and Facebook) have been installed. In addition to 

these, a Hadoop connector to the IDOL server have to be installed. 

These connectors offer the ability to filter data by keywords or 

phrases that are contained in social media. Once the data starts 

being collected, the next step is to save it as a file which needs to be 

imported into IDOL and in parallel data can be imported through 

the connector into the Hadoop environment. The conversion of 

extracted data into the appropriate format is performed by the IDOL 

KeyView component, which is a file format detection, content 

decryption and text extraction solution. The allowed formats of the 

imported data are idx and .xml after which the data is indexed into 

the IDOL repository. The next step is to perform data processing 

and analysis on additional requests to search, filter or sort the data 

in IDOL Find, which uses AI in this processing. After the results are 

generated, they can be efficiently stored in the Hadoop system for 

post-processing using IDOL or other Apache products to extract 

insightful knowledge. 

The Micro Focus IDOL system uses AI and improves the time 

to gain insights and knowledge to create new discoveries and 

patterns that help make intelligent decisions. 

Conclusion 

The processing of unstructured data, particularly that from 

social media sources, remains a persistent challenge. This paper 

provides a examines of various technological solutions to address 

the issue and propose an architecture that leverages the capabilities 

of Micro Focus' IDOL software to process and analyze unstructured 

data using AI techniques. The utilization of AI enables the system 

to comprehend the complexities of human information and 

contextualize the data, thereby facilitating the extraction of relevant 

information. Furthermore, the IDOL system can seamlessly be 

integrated with other systems, such as Hadoop, to enhance real-time 

processing of generated and collected data through direct 

connections to other Apache products. 
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