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[bookmark: _Toc133188931]Research Title: 
What is the impact of artificial intelligence on the development and implementation of engineering software?
[bookmark: _Toc127491388][bookmark: _Toc133188932]Problem Statement:	
Despite the advancements in artificial intelligence and its potential to revolutionize various industries, there is a lack of understanding on the impact of its integration in engineering software. This research aims to address this gap by investigating the benefits and challenges of incorporating artificial intelligence in engineering software, the impact on accuracy and efficiency, and the future trends and advancements in the integration of artificial intelligence in engineering software. This research will provide insights into the potential of artificial intelligence to enhance the engineering software and contribute to the advancement of the engineering industry.

[bookmark: _Toc133188933]Aim:
The purpose of this study is to investigate how artificial intelligence may affect the creation and use of engineering software.


[bookmark: _Toc133188934]Objectives:
· To investigate the benefits and challenges of incorporating artificial intelligence in engineering software.

· To research how artificial intelligence affects the precision and effectiveness of engineering software.

· To determine the most recent developments and trends in the application of AI to engineering software.
· To assess how artificial intelligence might improve engineering software and help the sector of engineering advance.
· To make suggestions about how to successfully incorporate artificial intelligence into engineering software.
[bookmark: _Toc133188935]Literature Review:

The way we live and work is rapidly changing as a result of artificial intelligence (AI). Engineering is one of the many domains where it has significantly advanced and improved (Wen et al., 2017; Yang et al., 2020). In order to improve its capabilities and add new features, there has been an increase in interest in incorporating AI into engineering software in recent years. This literature study intends to investigate the impact of AI on the creation and application of engineering software, the advantages and disadvantages of its integration, and the upcoming developments and trends in this area.

By offering intelligent answers to challenging challenges, artificial intelligence has the potential to change the engineering sector. It has a wide range of uses in engineering software, from design optimization to modeling and simulation (Leu et al., 2017; Wu et al., 2020). The potential of AI to optimize the design process is one of the key benefits of putting it into engineering software. According to research by Fang et al. in 2019 and Mehdizadeh et al. in 2020, AI algorithms can swiftly produce and assess many design possibilities while accounting for a variety of factors like cost, performance, and manufacturability. This can facilitate engineers' decision-making and shorten the amount of time and money needed for the design process (Biswas et al., 2017).

Computational fluid dynamics (CFD) is another field where AI has been successfully applied (Gan et al., 2018; Liu et al., 2021). By speeding up computing and lowering bias-related mistakes, AI methods can increase the accuracy of CFD simulations (Bilal et al., 2020; Zeng et al., 2018). Additionally, AI can help engineers find potential design problems and improve the design of mechanical systems, including robotics and aeronautical engineering (Chakraborty et al., 2017; Koohestani et al., 2020).
With a number of developments and trends anticipated in the upcoming years, the use of AI in engineering software has a bright future. One of the developments is the creation of explainable AI, which will enable engineers to comprehend the method by which AI systems make decisions (Xu et al., 2021). Another development is the application of AI to preventive maintenance, where computers may examine sensor data and forecast equipment faults before they happen (Chen et al., 2020). Additionally, autonomous engineering systems that can make judgments and complete tasks without human involvement can be created using AI (Wang et al., 2020).

The topic of structural engineering is one area where AI has had a substantial impact on engineering software. There is less need for physical testing and analysis when using AI to forecast how constructions will perform under various loads and environmental circumstances (Jia et al., 2021). Engineers can create structures that can endure severe weather or natural disasters, for instance, by using AI algorithms to assess sensor data and anticipate the strength and endurance of a structure (Huang et al., 2020).

The creation of smart manufacturing systems is another area where AI is revolutionizing engineering software. To enhance production processes and raise the caliber of created goods, AI algorithms can examine vast amounts of data from sensors, machines, and other devices (Liu et al., 2020). To reduce downtime and increase the effectiveness of manufacturing processes, AI can be used, for instance, to forecast equipment failures and schedule maintenance (Chen et al., 2020).

In the area of renewable energy, artificial intelligence is also having a big impact. The design and operation of renewable energy systems, such as wind turbines and solar panels, can be optimized by AI algorithms to increase their efficiency and lower their cost (Jafarzadeh et al., 2021). For instance, using AI, a wind turbine's energy output may be predicted based on meteorological conditions, and its performance can be improved by modifying the blade pitch and rotor speed (Li et al., 2019).

Additionally, AI is being utilized to improve the security and dependability of engineering systems, such as infrastructure and transportation. In order to identify potential safety risks and notify engineers to take corrective action, AI systems can examine data from sensors, cameras, and other sources (Wang et al., 2020). According to Sai et al. (2018), AI can be used, for instance, to identify cracks and other flaws in bridges and structures and offer early warning to prevent catastrophic disasters.

Despite the advantages of implementing AI in engineering software, there are a number of difficulties in doing so. The absence of data, which is necessary for training AI systems, is one of the major problems (Abderrazek, 2013). Engineers may also find it problematic to analyze the findings of AI algorithms because they might be intricate and challenging to comprehend (Wu et al., 2020). A substantial time, money, and skill investment are also needed to apply AI in engineering software (Fernández et al., 2019).

 The ethical and societal ramifications of AI, which include concerns about prejudice, privacy, and security, are one of the primary difficulties (Wang et al., 2020). Additionally, it is difficult for small and medium-sized firms (SMEs) to embrace this technology because the integration of AI in engineering software necessitates a large commitment in terms of time, money, and talent (Fernández et al., 2019).

Concerns exist on how AI will affect the workforce as well. AI integration into engineering software has the potential to replace human labor by automating some operations (Jia et al., 2021). Workers may need to acquire new skills and knowledge to be competitive in the job market as a result of job displacement and changes in the nature of work (Li et al., 2019).

In summary, incorporating AI into engineering software has the ability to improve its functionality and completely transform the engineering sector. AI can optimize the design and operation of engineering systems, increase safety and dependability, and improve simulation accuracy and efficiency. But there are a number of obstacles to its implementation as well, such as moral and social ramifications, the necessity for a substantial investment, and worries about the effect on the workforce. Despite this, there are a number of trends and advances that are anticipated in the coming years for AI in engineering software. In order to secure the safe and sustainable use of AI in engineering software, researchers, industry professionals, and legislators will need to work together.

[bookmark: _Toc133188936]Research Approach:
 This research will look into how artificial intelligence will affect the creation and use of engineering software. Deductive research methodology, which entails evaluating a hypothesis drawn from previously investigated ideas, will be used to accomplish this goal. In this study, the deductive research approach was chosen because it enables testing of a particular hypothesis derived from current theories and prior research (Bryman & Bell, 2019). The idea behind this project is to determine whether adding artificial intelligence to engineering software may improve the precision and effectiveness of software creation and execution. In the deductive method, a research topic and a hypothesis are created, and then the hypothesis is tested by gathering and analyzing evidence.

[bookmark: _Toc133188937]Research Strategy:

A comprehensive examination and analysis of the available literature on the use of artificial intelligence in the development and implementation of engineering software constitutes the literature review used in this study as the research methodology. The literature review was selected because it offers a thorough and in-depth overview of the body of knowledge and research on the subject, which is crucial for identifying research gaps and illuminating potential future directions (Fink, 2019). A systematic review takes an organized and thorough approach to assessing and analyzing the body of literature on the use of artificial intelligence in engineering software development and deployment. The systematic review methodology was used because it enables a thorough and in-depth investigation of the body of knowledge and research on the subject, which is crucial for identifying research gaps and illuminating potential future directions. Defining the study topic and inclusion and exclusion criteria, searching for and choosing relevant studies, collecting and synthesizing data from chosen studies, and evaluating and interpreting the results are the four stages of the systematic review method.

[bookmark: _Toc133188938]Research Methods:

In this study, available literature on artificial intelligence in engineering software development and implementation is gathered and analyzed using the systematic review methodology. According to Tranfield, Denyer, and Smart (2003), the strategy comprises using an organized and methodical approach to find, choose out, and evaluate pertinent literature on the subject. In order to guarantee that only pertinent papers are chosen for analysis, the systematic review procedure is governed by a set of predetermined inclusion and exclusion criteria. A summary of the present state of knowledge on the subject is then provided by extracting and synthesizing data from a few chosen studies.
In this work, a content analysis approach is also used in addition to the systematic review to assess and classify the data. An organized and impartial method to data analysis and interpretation is used in the content analysis technique (Krippendorff, 2013). Finding important themes and patterns in the data, classifying the results into themes, and then interpreting the results to make inferences about how artificial intelligence may affect the creation and use of engineering software are all parts of the content analysis process.

[bookmark: _Toc133188939]Conclusion and reflective marks:
The purpose of this study was to look into how artificial intelligence has affected the creation and use of engineering software. Data from the published literature was gathered and examined using a systematic review approach, and the results were analyzed and categorized using a content analysis approach.

The study discovered that while incorporating artificial intelligence into engineering software has the potential to increase accuracy and efficiency, doing so also comes with a number of drawbacks and problems, including greater complexity and expense, potential ethical issues, and the need for more research and development. The employment of machine learning algorithms and natural language processing was one of numerous potential trends and developments in the integration of artificial intelligence in engineering software that the study found.

Overall, the study contributes to our understanding of the advantages and difficulties of embedding artificial intelligence in engineering software and offers insights into the potential for artificial intelligence to change the engineering sector. The study's conclusions can help developers, engineers, and politicians make educated choices on the incorporation of artificial intelligence in engineering software.

Finally, it should be noted that the incorporation of artificial intelligence into engineering software represents a promising area of study that has the potential to revolutionize the engineering sector. The difficulties and constraints posed by artificial intelligence must, however, be carefully taken into account while developing software. To address these issues and fully exploit the potential of artificial intelligence in engineering software development and deployment, more research is required.
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