
 
 

© STM Journals 2024. All Rights Reserved 1  
 

ISSN: 2395-6690 

Volume 11, Issue 2, 2024 

May–August 

DOI (Journal): 10.37591/JoASP 

STM JOURNALS

Journal of  

Advances in Shell Programming 
 

https://journals.stmjournals.com/joasp 

Review JoASP 
 

Empowering Knowledge: Design and Development of 

Expert Systems with Shell Programs 
 

Manmeet Kaur Arora1,*, Sahil Lal1, Bhupinder Singh2 
 

Abstract 

Even if one never intends to write scripts, mastery of shell scripting is an essential skill for anybody 

hoping to advance in system administration. For instance, a Linux computer uses the shell scripts to 

start services and restore system settings when it first boots up. Gaining an in-depth understanding of 

these starting scripts facilitates the analysis and possible optimization of system behavior. Because 

scripts may be written in short bursts and there are not many shell-specific operators and choices to 

learn, learning shell scripting is not too difficult. With only a few criteria to go by, the syntax is simple 

and evocative of chaining commands at the command line. Most simple programs launch immediately, 

and debugging lengthier scripts is not too hard. Early microcomputers could be programmed with basic 

computing abilities thanks to the BASIC language. This was the era of personal computing. These days, 

anyone with a little knowledge of Linux or UNIX can accomplish the same on contemporary systems 

thanks to the bash scripting language. 
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INTRODUCTION 

Expert systems are intelligent computer programs that have the ability to mimic human experts in 

decision-making capacity in a specific domain [1]. It offers a streamlined approach for designing and 

developing these systems by using shell programs, structuring workable applications without starting 

from the scratch [2]. This paper analyzes the empowerment of knowledge with inclusion of design and 

development of expert systems with shell programs [3]. 

 

TECHNOLOGICAL TRENDS IN EXPERT SYSTEMS 

1. Integration of machine learning: Introduction of machine learning algorithms in expert system 

increases the flexibility to adapt and capable to decision making, permitting for continuous 

learning and improvement [4]. 

2. Inclusion of natural language processing: 

Incorporation of natural language processing 

leads to interaction of users in more human-

like manner, which further increase the user 

experience and accessibility [5]. 

3. Analysis of big data: Expert systems enable 

big data analysis within expert systems 

further enabling the process of vast amounts 

of data to derive valuable perceptions and 

make tangible decisions [6]. 

4. Cloud computing: The use of cloud 

computing infrastructures increases the 

scalability and accessibility of the expert 

systems, allowing seamless deployment and 

integration across various platforms [7]. 
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5. The involvement of explainable artificial intelligence (AI): The importance of explainable AI in 

expert systems aims for transparency in decision-making processes, enabling users to interface 

the users experience and accessibility [8]. 

 

DESIGNING FLEXIBLE AND ACCESSIBLE EXPERT SYSTEMS SHELLS 

Expert system enables a prebuilt framework for the programmers, developing experts’ systems which 

effectively reduce the time and efforts required as compared to building the whole system from the starting 

[9]. These shells differentiate the knowledge base from the inference engine, enabling non-programmers 

to shape experts’ systems by providing domain-specific knowledge without any exclusive coding [10]. 

 

KEY ADVANTAGES OF EXPERT SYSTEM SHELLS 

1. Leveraging standardized functionality resulting in reduced development time. 

2. Easy access to domain experts and programmers. 

3. Ability to modify the knowledge base in the need of updating and maintenance independently [11]. 

 

EVALUATING EXPERT SYSTEM SHELLS 

Evaluating the expert systems shells points out the important criteria which includes the knowledge, 

area representation capabilities, inference mechanisms, e-environment development, support, cost 

effectiveness and over all functionality [12, 13]. On the other hand, evaluating shells can be very 

challenging as performance should be assessed in the specific way and context of the use [14, 15]. 

 

EMERGING APPLICATIONS AND DESIGN CONSIDERATIONS 

The expert systems sought increasing applications in domain like real-time issues diagnosis, monitoring 

process, and communications at technical levels [16, 17]. The crucial aspect of the flexibility and 

accessibility in design expert system [18]. To aim for the rapid developments of expert’s systems by 

different users, including domain experts and technical communicators, this shell provides a standardized 

but customizable framework [19, 20]. Following are the key components of an expert system shell: 

The core components of the expert system: 

• Representation of knowledge base [21] 

• Inference engine [22] 

• User interface [23] 

• Explanation facilities [24] 

 

CONCLUDING REMARKS: EMERGING APPLICATIONS AND DESIGN 

CONSIDERATIONS 

As expert systems find increasing applications in domains like real-time fault diagnosis, process 

monitoring, and technical communication [25], the design of flexible and accessible expert system 

shells will be crucial [26]. These shells should provide standardized yet customizable frameworks to 

enable rapid development of expert systems by diverse users, from domain experts to technical 

communicators. Generally, scripts can be used to achieve several tasks. Only a few are listed here: to 

create your own command/tool; monitor several tasks like disk usage, etc.; taking data backups and 

snapshots. Shell script usage has not reduced, instead it has increased over the years [27]. Most of the 

middleware tools such as ETL (extract, transform, and load), MB (Megabits) etc. are installed in Unix 

servers [28]. To maintain those servers, preprocessing file, log collection and performance improvement 

shell scripts are used. Shell scripting is something that will not go out of fashion till Unix/Linux are in 

use (and you can be assured that they will be in use for many more years). Shell scripting continues to 

play a significant role in today's IT industry. It is widely used for automating repetitive tasks, system 

administration, and managing complex workflows [29]. With the rise of DevOps and cloud computing, 

the importance of shell scripting has only increased. Many organizations rely on shell scripts to 

automate deployment processes, manage infrastructure, and handle various system tasks. Additionally, 

shell scripting is often used in combination with other programming languages to create powerful and 
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efficient automation solutions [30]. Overall, the scope of shell scripting in the IT industry remains broad 

and essential. Shell scripting is not a technology or a tool [31]. It is a method of interacting with the 

operating system, much like a GUI (graphical user interface), but more powerful. Before we had fancy 

displays and powerful computers, the only way we could use a computer was through a command line, 

and before that, one had to use punch cards along with printers and scanners (this is why a lot of 

languages use or something similar as the nomenclature for console input/output) [32]. It is important 

to note that bash is not the only shell scripting language (which is a common misconception among 

beginners), even Python or Ruby can be used for the same [33]. 
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