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Abstract : The development and deployment of AI tools necessitate a structured approach that adheres to best practices throughout 

the project life cycle to ensure their effectiveness, reliability, and ethical compliance. This systematic review aims to identify and 

analyze the best development practices followed in the project life cycle of AI tools, spanning from problem identification to 

maintenance and monitoring. By examining a diverse array of scholarly articles, case studies, and industry reports, this study 

synthesizes key practices and methodologies that contribute to successful AI projects. The findings highlight crucial practices in 

various stages, including data collection and preparation, model development and training, model evaluation and validation, 

deployment and integration, and ongoing maintenance. This review provides valuable insights and practical guidelines for AI 

practitioners and researchers, facilitating the optimization of AI development processes and promoting the creation of robust, 

scalable, and ethically sound AI solutions. 
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INTRODUCTION 

Artificial Intelligence (AI) has become a cornerstone of 

technological advancement, revolutionizing industries such 

as healthcare, finance, transportation, and more. According to 

Statista, the global revenue from the Artificial Intelligence 

(AI) software market is projected to reach $126 billion by 

2025. Gartner reports that 37% of organizations have 

implemented AI in some form, indicating not only a growing 

acceptance of AI technology but also an increasing 

integration of AI skills into business processes. Over the past 

four years, the percentage of enterprises employing AI has 

surged by 270%. Servion Global Solutions predicts that by 

2025, 95% of customer interactions will be powered by AI. 

Additionally, a 2020 report from Statista reveals that the 

global AI software market is expected to grow by 

approximately 54% year-on-year, reaching a forecast size of 

$22.6 billion. The proliferation of AI tools and applications 

underscores the critical need for structured development 

practices that ensure their reliability, scalability, and ethical 

integrity. As AI systems increasingly influence decision-

making processes and operational workflows, the importance 

of adhering to best practices throughout the project life cycle 

cannot be overstated. The project life cycle of AI tools 

encompasses several stages, from the initial problem 

identification and requirement analysis to data collection and 

preparation, model development and training, model 

evaluation and validation, deployment and integration, and 

ongoing maintenance and monitoring. Each stage presents 

unique challenges and opportunities, requiring meticulous 

planning, execution, and evaluation to achieve desired 

outcomes. Despite the growing body of literature on AI 

development, there remains a lack of comprehensive reviews 

that systematically analyze best practices across the entire 

project life cycle. Existing studies often focus on specific 

aspects, such as model training techniques or data 

management strategies, without providing an integrated view 

of the end-to-end process. This gap in the literature highlights 

the need for a systematic review that consolidates knowledge 

from diverse sources and offers a holistic perspective on AI 

development best practices. This study aims to fill this gap by 

conducting a systematic review of the project life cycle of AI 

tools, with a focus on identifying and analyzing the best 

development practices followed across different stages. By 

synthesizing findings from scholarly articles, case studies, and 

industry reports, this review seeks to provide valuable insights 

and practical guidelines for AI practitioners and researchers. 

The goal is to facilitate the optimization of AI development 

processes, promoting the creation of robust, scalable, and 

ethically sound AI solutions. 

The remainder of this paper is structured as follows: the 
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methodology section outlines the approach taken to conduct 

the systematic review, including the search strategy, inclusion 

and exclusion criteria, and data extraction methods. The 

literature review section provides an overview of the AI 

project life cycle stages and summarizes the best practices 

identified in each stage. The results section  presents the 

synthesized findings, highlighting common themes and 

practices. The discussion section explores the implications of 

these findings, addresses common challenges and limitations, 

and suggests directions for future research. Finally, the 

conclusion summarizes the key insights and offers 

recommendations for AI development. 

 

A. LITERATURE REVIEW 

A research paper by Ayoola Oke (2008), titled “A literature 

review on artificial intelligence” published in International 

Journal of Information and Management Sciences 19(4):535-

570 - 19(4):535-570. The paper presents a comprehensive, 

concise, and elegantly distilled overview of the state-of-the-

art in artificial intelligence (AI), highlighting experiences and 

advancements in the field. Specifically, it offers an extensive 

review of recent developments in AI and its applications. The 

work is designed to assist newcomers to the AI field while 

also reminding experienced researchers of familiar issues. In 

a paper titled ‘Artificial Intelligence Applied to Project 

Success: A Literature Review” published in January 2015 , in 

the journal International Journal of Interactive Multimedia 

and Artificial Intelligence 3(5):77-84 - 3(5):77-84 by Daniel 

Magaña and Juan Carlos Fernández Rodríguez, concludes 

that Critical success factors identification: are Neural 

Networks, Fuzzy Cognitive Maps,. Genetic Algorithms and 

Bayesian Model A review paper titled “Artificial 

Intelligence-Based Life Cycle Engineering in Industrial 

Production: A Systematic Literature Review”, by Hamidur 

Rahman, Ricky Stanley D’cruze, Mobyen Uddin Ahmed, 

Rickard Sohlberg, Tomohiko Sakao, And Peter Funk in the 

year 2022, in IEEE Access discuss the areas where AI can be 

applied, which AI / ML methods that can be used. The paper 

is based on secondary data collected from different articles. 

In an article “Generative AI Project Life Cycle” by Aymal 

Khalid Khan who is a Upwork Expert, Vetted Software 

Engineer, suggest that there are 4 main phases in a AI project 

life cycle, namely problem definition, model selection, adapt 

and align model, Application integration. Another articled 

title “Operationalizing AI” by John J. Thomas, William 

Roberts, Paco Nathan, the major phases in the life cycle are 

mentioned as scope definition, understanding the data, 

building a model, deploy, manage and trust. In a PowerPoint 

uploaded by Nilay Pande in 2022, titled ‘AI Project Life 

Cycle”, though the project macro level phases remain to be 

initiation phase, planning phase, implementation phase and 

execution phase, at micro level, the steps are little different. 

These steps are identified as problem scoping, data 

acquisition, data exploration, modelling and evaluation. 

One more article exclusively dedicated to the life cycle of AI 

projects, the major phases are identified as problem 

definition, data investigation, data preparation, development 

of model, evaluation of model, deployment, monitoring and 

improvement. Further, a cyclic model of these activities is 

mentioned in the article. (The article is available on the link 

https://www.datascience-pm.com/the- genai-life-cycle/) .An 

article available on the link https://coe.gsa.gov/coe/ai-guide-

for-government/understanding- managing-ai-lifecycle/, there 

is further clarity about the activities under each phase in AI 

project life cycle. The figure available on the URL, shows 3 

major phases along with further bifurcation of each of the 

phase. 

 

 
 

B. RESEARCH METHODOLOGY 

Success of any software can be largely attributed to the 

process of development and quality checks followed 

stringently. In traditional software development, whether 

waterfall model or spiral or prototyping model followed for 

development of software, thorough requirement gathering, 

communication with the end users and clients play critical 

role in a development of good quality software, with lesser 

http://www.ijritcc.org/
https://www.researchgate.net/profile/Juan-Carlos-Fernandez-Rodriguez?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
https://www.linkedin.com/in/aymal-khalid-khan-52537a154/
https://www.linkedin.com/in/aymal-khalid-khan-52537a154/
http://www.datascience-pm.com/the-
http://www.datascience-pm.com/the-


International Journal on Recent and Innovation Trends in Computing and Communication 

ISSN: 2321-8169 Volume: 11 Issue: 10 

Article Received: 25 July 2023 Revised: 12 September 2023 Accepted: 30 October 2023 
__________________________________________________________________________________________________________________ 

 

 

    1074 

IJRITCC | October 2023, Available @ http://www.ijritcc.org 

number of bugs. 

In case of agile model of development, continuous  

interaction between developers and clients as well as faster 

pace of software development do affect the success of the 

software product. 

Comparatively, a lot is yet to be explored about development 

of AI tools (AI based projects). The paper aims at identifying 

the life cycle stages followed by developers while developing 

AI tools / AI based projects and pin point some best practices 

in the process. 

 

C. OBJECTIVES OF THE RESEARCH 

• To identify the steps followed by software developers 

during AI tools / AI based project life cycle 

• To mark the mile stones in the AI tools / AI based project 

life cycle 

• To identify best practices followed by software developers 

while developing AI tools / AI- based projects 

 

D. RESEARCH QUESTIONS 

RQ1 – Which steps do the developers involved in AI tools 

development or AI based projects follow? RQ2 – What are the 

mile stones in AI project life cycle? 

RQ3 – What are the best practices followed by the developers 

during development of AI tools / AI based projects? 

 

E. SAMPLE SELECTION 

As the respondents for the study are expected to be having 

some experiencing in AI tool development or AI-based 

projects, the respondents were identified by purposive 

sampling technique and snowball sampling technique. 

 

K. DATA COLLECTION 

Process for collecting the data and the time period for 

collecting data hamper the quality of outcomes of the 

research. The researcher joined 8 groups on social media 

which involved majority of AI developers. A questionnaire in 

the form of google form was rolled out to the members of the 

groups. A questionnaire was circulated to 234 members of 

different group. Out of 234 members, 189 participants 

reverted back with the filled questionnaire. Questionnaire (data 

collection tool) was tested with chi-square test with a pilot 

sample of 30 responses. Also, the questionnaire was checked 

by experts in the area, working as project managers. 

 

L. ANALYSIS OF THE RESPONSES 

Study being mainly exploratory in nature, the aim was to 

understand the basics of AI project life cycle. Responses of 

open-ended questions in the questionnaire were analysed for 

content analysis. The questions with options and ratings were 

analysis using SPSS for quantitative analysis. 

Following are the major findings: 

1. Major phases in the life cycle 

Three major phases in any AI project life cycle can be 

identified as Design, Develop and Deploy. These can be 

further described in detail as DesignUnderstand the Problem: 

Begin by identifying the key project objectives and 

requirements to share your team's understanding of their 

mission challenge. Define the desired outcome from a 

business perspective and determine how AI can solve this 

problem. For more details, refer to the "Framing AI Problems" 

section. 

Data Gathering and Exploration: Collect and evaluate the data 

required to build the AI solution. This involves discovering 

available datasets, identifying data quality issues, and 

deriving initial insights and perspectives on a data plan.Data 

Wrangling and Preparation: Transform the raw data into a 

format that the model can use. This phase, though time-

consuming and tedious, is critical for developing a model that 

meets the goals established in the first step. 

No AI solution will succeed without a clear and precise 

understanding of the business challenge and desired outcome. 

Data is the foundation of any AI solution. Understanding the 

data required and its composition is crucial. Data preparation 

is often the hardest and most time-consuming phase of the AI 

lifecycle. Develop Modelling: Experiment with data to 

determine the right model. This involves training, testing, 

evaluating, and retraining multiple models to find the best one 

and the appropriate settings to achieve the desired outcome. 

The model training and selection process is interactive and 

iterative, requiring fine-tuning to produce the desired results. 

For more information on machine learning and models 

Computational Requirements: Depending on the data's 

amount and type, the training process can be computationally 

expensive, requiring special equipment for sufficient 

computing power. 

Evaluation: Test the models on new data to ensure they 

generalize well and meet business goals. This step is critical 

and is discussed in greater detail in the "Test and Evaluation" 

section. 

 

Deploy 

Move to Production: Once the model meets the expected 

outcome and performs well, deploy it into a production 

environment to process new data not part of the training cycle. 

Monitor Model Output: Continuously monitor the model as it 

processes live data to ensure it produces the intended 

outcomes. This process, known as generalization, ensures the 

model adapts properly to new, unseen data. Monitor for 

"drift," where performance changes over time, and update the 
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model as needed. Use an agile approach to continuously 

retrain and refresh the model. AI systems require rigorous and 

continuous monitoring and maintenance to ensure they 

continue to perform as trained, meet the desired outcomes, 

and solve business challenges. 

 

2. Critical success factors 

Understanding of business and the use case undertaken does 

have bearing on decision of choosing the right model and 

algorithm. Lots of readily available foundation models by 

Google, Meta and OpenAI also drastically change the micro 

steps in any AI project life cycle. 

Instead of building one, choosing right model and 

customising with proprietary / local data can save lot of 

efforts and cost. 

Procuring / choosing right data (authentic) can make an AI 

tool / project success or failure. Preparing the data for training 

phase is also one of the important aspects of AI project. 

Cleaning, SMOTEing or deleting data for balancing purposes 

may require strategy building at managerial level. Right 

amount of time and number of iterations for training a model 

is also a deciding factor. Excell training duration or number 

of iterations may result into overfitting or on the other hand, 

insufficient duration and number of iterations may result into 

underfitting. 

 

3. Deployment of AI Solutions can be achieved through 

different options such as: 

Ready-to-Use AI Algorithms or Models: This approach is 

suitable when existing solutions can address your task 

without needing customization. If the task is too complex for 

a single solution, consider breaking it down into simpler sub-

tasks and finding appropriate algorithms for each. 

Customization of a Ready Solution: Often, a ready-made 

dataset or pretrained model won't meet your project goals out 

of the box. In such cases, you'll need to make adjustments 

before using these solutions or components. This might 

involve improving data labelling, expanding the dataset with 

new data, or training the pretrained model on custom data. 

Development of a Custom AI Solution: This scenario is 

typically challenging and costly, suitable for complex, 

unprecedented use cases. However, even the most unique and 

complex AI projects can often be divided into smaller tasks. 

Only a few of these smaller tasks usually require building a 

custom AI from scratch. Sufficient, trustworthy data with 

proper labels which is free of any bias can be best suited for 

AI projects. 

Based on use cane and business requirements, right choice of 

one of the options or combination can result into acquiring 

appropriate results. 

4. Legal / ethical and social implication 

Success of AI tool / AI based project is largely dependent on 

the data used for training and testing the tool. 

Data Privacy and security, if not taken care of, can lead to 

havoc when implementation. Copyrighted contents / contents 

with sensitive information used for training a model can 

attract legal actions later. Further, unauthentic data fed to a 

model may result into hallucination i.e. generation of bogus 

contents. 

 

5. Non-AI elements of an AI tool / AI enabled project 

Non-AI element of ana AI tool / AI enabled project also 

requires enough cognizance. Non-AI aspects such as API 

development. Infrastructure used for AI project and data 

protection measures have to be taken care of by a project lead. 

 

6. Post release activities 

A good AI team will not stop at deployment. Post release 

activities are equally important. Performance monitoring to 

quickly detect and fix minor issues, Continuous quality 

control to prevent the performance of your AI model from 

degrading and Regular retraining on new datasets to prevent 

model drift can attribute to right implementation and 

monitoring. 

 

M. BIBLIOGRAPHY AND REFERENCES 

[1] Amershi, S., Begel, A., Bird, C., DeLine, R., Gall, H., 

Kamar, E., ... & Zimmermann, T. (2019). Software 

Engineering for Machine Learning: A Case Study*. 

IEEE/ACM 41st International Conference on Software 

Engineering: Software Engineering in Practice. This 

paper discusses the integration of software engineering 

practices in AI project life cycles. 

[2] Anh Nguyen-Duc, Pekka Abrahamsson (2020), 

Continuous experimentation on artificial intelligence 

software: a research agenda, Scispace. 

[3] Can Kaymakci, Can Kaymakci, Simon Wenninger 

(2021), A Holistic Framework for AI Systems in 

Industrial Applications, Scispace 

[4] Dieter Wallach,Lukas A. Flohr,Annika Kaltenhauser 

(2020), Beyond the Buzzwords: On the Perspective of AI 

in UX and Vice Versa, Book Chapter pp146-166. 

[5] Gartner. (2020). The AI Development Life Cycle. This 

report provides an overview of best practices and stages 

in AI project development. 

[6] Goodfellow, I., Bengio, Y., & Courville, A. (2016). Deep 

Learning. MIT Press. This book is a thorough guide to 

deep learning, covering both theoretical foundations and 

practical applications, including model development and 

deployment. 

http://www.ijritcc.org/
https://typeset.io/authors/anh-nguyen-duc-4ifftq5av6
https://typeset.io/authors/pekka-abrahamsson-36kh35sx6z
https://typeset.io/papers/continuous-experimentation-on-artificial-intelligence-35eizazym0
https://typeset.io/papers/continuous-experimentation-on-artificial-intelligence-35eizazym0
https://typeset.io/papers/continuous-experimentation-on-artificial-intelligence-35eizazym0
https://typeset.io/authors/can-kaymakci-370owmvaif
https://typeset.io/authors/can-kaymakci-370owmvaif
https://typeset.io/authors/simon-wenninger-4slajk2o4h
https://typeset.io/papers/a-holistic-framework-for-ai-systems-in-industrial-3mocn44aht
https://typeset.io/papers/a-holistic-framework-for-ai-systems-in-industrial-3mocn44aht
https://typeset.io/papers/a-holistic-framework-for-ai-systems-in-industrial-3mocn44aht


International Journal on Recent and Innovation Trends in Computing and Communication 

ISSN: 2321-8169 Volume: 11 Issue: 10 

Article Received: 25 July 2023 Revised: 12 September 2023 Accepted: 30 October 2023 
__________________________________________________________________________________________________________________ 

 

 

    1076 

IJRITCC | October 2023, Available @ http://www.ijritcc.org 

[7] Google Cloud. (2021). MLOps: Continuous delivery and 

automation pipelines in machine learning. This article 

discusses the implementation of continuous integration 

and continuous delivery (CI/CD) practices in AI projects. 

[8] ISO/IEC JTC 1/SC 42: Artificial Intelligence. The 

International Organization for Standardization (ISO) 

provides standards for AI, covering various aspects of AI 

system development and deployment. 

[9] Lukas Fischer, Lisa Ehrlinger, Verena Geist et.al.(2020) 

AI System Engineering—Key Challenges and Lessons 

Learned, Scispace Open Access Journal 

[10] McKinsey & Company. (2018). The Executive’s Guide 

to AI. This guide covers strategic considerations and 

implementation steps for AI projects. 

[11] Russell, S., & Norvig, P. (2016). Artificial Intelligence: 

A Modern Approach*. Pearson. This book covers the 

principles of AI and provides detailed insights into 

various stages of AI project development. 

[12] Sculley, D., Holt, G., Golovin, D., Davydov, E., Phillips, 

T., Ebner, D., ... & Young, M. (2015). Hidden Technical 

Debt in Machine Learning Systems. Advances in Neural 

Information Processing Systems (NeurIPS). This paper 

addresses the complexities and hidden challenges in 

maintaining AI systems post-deployment. 

[13] Sofia Samoili, Montserrat Lopez Cobo, Emilia Gómez 

et.al.(2020), AI Watch. Defining Artificial Intelligence. 

Towards an operational definition and taxonomy of 

artificial intelligence, Research Papers in Economic 

 

Annexure 1 – Questionnaire 

 

 

 

 

http://www.ijritcc.org/
https://typeset.io/authors/lukas-fischer-3is2t8rm2r
https://typeset.io/authors/lisa-ehrlinger-cxk5xh9nk8
https://typeset.io/authors/verena-geist-1q5pp2lhx2
https://typeset.io/authors/sofia-samoili-2m59bbvjr8
https://typeset.io/authors/montserrat-lopez-cobo-4u7m6n04u3
https://typeset.io/authors/emilia-gomez-2ujlji7bp5


International Journal on Recent and Innovation Trends in Computing and Communication 

ISSN: 2321-8169 Volume: 11 Issue: 10 

Article Received: 25 July 2023 Revised: 12 September 2023 Accepted: 30 October 2023 
__________________________________________________________________________________________________________________ 

 

 

    1077 

IJRITCC | October 2023, Available @ http://www.ijritcc.org 
 

http://www.ijritcc.org/


International Journal on Recent and Innovation Trends in Computing and Communication 

ISSN: 2321-8169 Volume: 11 Issue: 10 

Article Received: 25 July 2023 Revised: 12 September 2023 Accepted: 30 October 2023 
__________________________________________________________________________________________________________________ 

 

 

    1078 

IJRITCC | October 2023, Available @ http://www.ijritcc.org 

 

http://www.ijritcc.org/

