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Directorôs Column

 
A Heartfelt Thank You as I Conclude 
My Term as IEEE Region 4 Director 

As I near the end of my term as IEEE 
Region 4 Director, I want to take a 
moment to reflect on the remarkable 
journey we've shared together and 
extend my deepest gratitude to 
everyone who contributed to making 
this experience so rewarding. This role 
has been a tremendous honor, and I 
am proud of the progress we've made 
as a community. However, none of this 
would have been possible without the 
support, commitment, and collaboration 

of countless volunteers. 

Over the past two years, we have achieved a number of significant milestones 
in Region 4. From expanding our member services to promoting cutting-edge 
technical initiatives, every accomplishment has been the result of collective 
effort. Iôm incredibly proud of what weôve achieved, particularly in fostering 
innovation, increasing engagement among our sections and chapters, and 
supporting the professional growth of our members. 

Some highlights include: 

ǒ New and rejuvenated Affinity Groups - IEEE Southern Minnesota 
Section, Women in Engineering Affinity Group, IEEE Twin Cities Section, 
Women in Engineering Affinity Group 
ǒ New Chapters - IEEE Central Illinois Section Computer Society 

Chapter, IEEE Twin Cities Section Sensors Council Chapter, IEEE Twin Cities 
Section Engineering in Medicine and Biology Society Chapter, IEEE 
Engineering in Medicine and Biology Society Student Branch Chapter at the 
Mayo Clinic Graduate School, IEEE Microwave Theory and Technology 
Student Branch Chapter at the University of Wisconsin-Lacrosse, IEEE 
Systems, Man, and Cybernetics Society Student Branch Chapter at the Purdue 
University-West Lafayette, and finally the Southeastern Michigan Magnetics 
Society Chapter. 
ǒ New Student Branch - IEEE Student Branch at Fox Valley Technical 

College, IEEE Student Branch at University of Wisconsin-Lacrosse 
ǒ EIT continues to be a success and we brought back our Student and 

Young Professional Conference Nexus, along with other events across the 
Region 
ǒ Hosted quarterly Region Senior Elevation Events having 226 members 

advance to Senior Member year to date in 2024 and 198 in 2023 
ǒ We announced a new website and increased our social media 

presence, reaching new members and old 

202 4 ð Issue  04 

https://events.vtools.ieee.org/m/296830
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None of these successes would have been possible without the incredible work of our volunteers, the leadership of the 
Section Chairs, and the participation of our dedicated members across the Region. 

The true heart of IEEE Region 4 lies in its volunteers and leaders. I am deeply thankful for the unwavering dedication and 
support that the many chairs, vice-chairs, and committee members have shown. You have all played pivotal roles in 
ensuring that Region 4 remains a vibrant, dynamic community. Thank You! 

To our Section Chairs, thank you for your leadership in steering your local communities. Your hard work and passion are 
the foundation of IEEE's success in our Region. I also want to acknowledge the invaluable contributions of the Region 4 
leadership team, which has been instrumental in executing our vision. 

Iôd also like to express my heartfelt appreciation to the members of IEEE Region 4. Whether you are a student member 
just beginning your journey or a senior member with decades of experience, you are the reason why our Region continues 
to thrive. Your enthusiasm, dedication, and commitment to advancing technology for humanity are truly inspiring. It has 
been an honor to serve you, and I look forward to continuing to work alongside many of you in the future. 

While my term as Director is coming to an end, I am confident that the strong foundation weôve built will continue to 
support and guide the Region into the future. We are at the forefront of numerous technological advancements, and I 
have no doubt that Region 4 will continue to play a leading role in shaping the future of engineering and technology. 

I am excited to pass the baton to my successor, who will undoubtedly lead with the same passion and vision that we have 
cultivated together. I am certain that the Region will continue to grow, innovate, and make a lasting impact on the world. 

In closing, I want to reiterate how grateful I am for the opportunity to serve as your IEEE Region 4 Director. It has been an 
incredibly rewarding experience, and I will forever cherish the relationships weôve built and the work weôve accomplished. 
Thank you for your trust, your support, and your commitment to advancing the IEEE mission. 

As always, thank you for all you do for IEEE! 

Respectfully submitted, 
Vickie Ozburn,  IEEE Region 4 Director (2023-2024) 

Editorial Corner 

In this issue: 
Presenting the 2024 Q4 and EOY edition!  This has been by far the largest edition ever 
produced and almost resembles our flagship IEEE publications ï due to the numerous technical 
articles contributed by many of the IEEE members. Thank you to all and keep them coming!  
 
Among some of the technical content rich and detailed-oriented highlights are the articles by 
Gaurav Shekhar on AI and software development, as well as an interesting one on EV charging 
case study in an urban city setting by Sid Bennet. Other technical articles to note are: API 
gateways by Ikram Mohammed, AI and Cloud trends by Ayisha Tabbassum, GenAI and 
Cybersecurity by V. Mandela; AI and Healthcare Risks by Vijay Viradia; Insurance policy 
migrations in the IT field and methods of data retrieval using GenAI by a repeat author ï Shamila Chandariah (note these 
are two articles in this edition, she had contributed in a past issue to the R4 newsletter as well); finally a tech note by 
Dipankar Saha on an open source project Apache Iceberg. We hope that will inspire more budding tech authors to come 
forward. 
 
Hearty congratulations are due to all the recently elected fellows. Time and bandwidth permitting ï we will try to feature 
them in future editions of the newsletter, asking them to describe their work and share a little bit about themselves.  
 
Congratulations to our member who got recognized by the British Computer Society: Jeevan Sreerama. 
And donôt forget to check out the CFP (Call for Papers) for our very own R4 EIT 2025 conference! 
 
This issue has already become very lengthy and we try to keep it just long enough to allow for readers attention and so a 
few articles had to be postponed to the next edition.   
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Previous editions in this series may be found on the Region 4 website. Click on the ñNewsletterò button in the top left 
column.  Comments, newsletter submissions, articles of interest and suggestions may be sent via email to the editor: 
sharan.kalwani@ieee.org  
 
Microsoft Word format is preferred but we can work with ODT as well. Where possible use the Arial font in point size of 10 
and single spacing. Images can be in either JPEG, GIF, PNG or similar formats. 
 

We try to complete the newsletter layout a week before publication, to allow time for review and corrections. If you have 
an article or notice, please submit it as early as possible.  We publish once every quarter. 

 
The newsletter relies on the contributions of our members and officers, so please do not be shy.  If you have something 
that should be shared with the rest of the region, we want to give you that opportunity.  The next deadline will be the 
middle of February 2025 (around the Valentineôs Day). 
 
Sharan Kalwani,  
Editor, Region 4 Newsletter and Enthusiastic IEEE volunteer 
Chair, IEEE Southeastern Michigan Section (2021-2025) 
 

Call for Volunteers 

 

Thank you for being an IEEE member and a member of IEEE Region 4.  As a 
Member of IEEE you automatically become a member of your local IEEE Section, 
this allows you to share technical, professional, and personal interest with others 
in the worldwide member community of IEEE.   
 
Are you looking for a way to get more involved within your local IEEE Section or 
Region 4? If so, We want you!  Do you want to help guide programs or project 
ideas or maybe take part in a micro volunteering activity?  So you may ask what is 
micro volunteering.   
   
Micro Volunteering: Making a Difference in a Matter of Minutes.   
Micro-volunteering describes a volunteer, or team of volunteers, completing small 
tasks that make up a larger project.  These short, infrequent volunteer 
opportunities are often called ñmicrovolunteering,ò which allows people to 
volunteer for specific tasks that can be completed in a short window of time.  We 
want to make volunteering for IEEE fun and easy. 
 

One of the objectives for Region 4 is to recruit and provide leadership and volunteering opportunities to our members. In 
order to accomplish this, we will send in regular intervals a Form to seek Volunteering and Leadership interest for our 
members. 
 
Please let us know and weôll be happy to help out and find a spot just for you.  We request you to please fill out the 
following form to express your interest:  
https://docs.google.com/forms/d/19k46v6NsE1TwwR4Bky4MgNvdIKRN46LJ9x2x3pOuioM 

 
 
 
  

https://ewh.ieee.org/reg/4/index.php
mailto:sharan.kalwani@ieee.org
https://docs.google.com/forms/d/19k46v6NsE1TwwR4Bky4MgNvdIKRN46LJ9x2x3pOuioM
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AI & SW Development 

Gaurav Shekhar 
Vice President- Sr Group Application Manager 

https://www.linkedin.com/in/gaurav-shekhar-engineer/ 
 

The Impact of AI and Automation on Software Development: A Deep Dive 
 
Abstract: This is due to the fact that the technological growth, most especially in the artificial intelligence and automation 
system has influenced a number of fields, among them being software development. Also, in this paper, the author looks 
at the advancement of AI and Automation in software engineering and discusses the effect of the two key concepts in 
enhancing the development processes, efficiency and quality of code, as seen in the sections below. In this part, the tools 
and techniques involved in ASD are described, the benefits and issues are explored, and the different roles of developers 
are also described, especially in the context of ASD. AIôs impact at different phases of the software development life cycle, 
such as requirement analysis, design, coding, testing, and implementation, is analyzed. The applicability of the AI tools, 
examples including machine learning models and automated code generation tools, are also discussed in considerable 
detail. This study is divided into six sections: There is the research proposal including such sections as the definition of 
the problem, literature review, methodology, results, and discussion with the conclusion. The introduction only gives the 
background on AI, automation and their applicability to the development of software. A literature review also presents a 
historical perspective of the integration of AI in software engineering and major work and developments. The methodology 
highlights the methods which were employed in order to collect the necessary information and knowledge. In the result 
and discussion section, this study provides the outcome of the research. It measures the benefits of using AI in terms of 
coding efficiency, reliability in software, and cost-effectiveness as well. Last but not least, the conclusion explains the 
opportunities and threats that underlie the AI revolution to refashion the software development paradigm. 
 
Keywords: Artificial Intelligence, Automation, Software Development, Machine Learning, Code Generation, Automated 
Testing, DevOps. 

1. Introduction 
It is interesting to examine how software development has changed within the last few decades from a process that relied 
more on manpower and manual coding to a process that incorporated automation and artificial intelligence (AI). This was 
tedious and lasted for some time, especially with lots of coding and debugging being done manually, which introduced a 
lot of errors. [1-3] Automation tools came into the picture as another revolution, which brought concepts to solve the 
mundane problem of mere coding where certain functions like compilation and testing were cumbersome. Over time, 
artificial intelligence became a revolutionary concept, which introduced better features into the software-making process. 
Today there are available tools which may generate small code snippets, detect even the most complex bugs and fix 
them, suggest means for increasing work performance and even help manage large projects. This move towards an AI-
intelligent approach to development is changing the approach and flow of development while making it faster, more 
accurate and much more efficient. 

1.1. Importance of AI in Modern Software Development 
The use of Artificial Intelligence (AI) in todayôs software development environment has ensured various advantages that 
improve efficiency, precision, and creativity. Here is an in-depth look at its significance:  

 Enhanced Coding Efficiency: Specifically, AI tools enhance the coding speed because most integrated tasks 
are repetitive and can be automated or have templates created for them. For example, modern code companions 
such as GitHub Copilot and OpenAI Codex are capable of generating code driven by simple natural language 
descriptions or code stubs that are not yet full-fledged, thereby saving the developerôs time for completing 
repetitive tasks. What is more, this automation accelerates development while helping developers concentrate on 
deeper, more creative decision-making processes related to software design and architecture. Simple coding 
tasks reduce the burden of coders and contribute to the progress of the project to be delivered faster.  

 

https://www.linkedin.com/in/gaurav-shekhar-engineer/
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Figure 1:  Importance of AI in Modern Software Development 

 Improved Accuracy and Error Detection: Arguably, this is one of the most important benefits that have been 
provided by AI to software development, specifically in that it provides means to enhance the correctness of 
subsequent processes as well as error checking. Services such as DeepCode and CodeGuru employ an artificial 
intelligence algorithm that will analyze the line of code and detect areas of the code that might contain errors or 
even areas that consist of flaws that human eyes cannot observe. Inflammations with such tools lower the risk of 
key mistakes being pushed to online production, giving software more reliability and quality.  

 Accelerated Testing and Quality Assurance: A highly effective area that relies on software testing and is time-
consuming as well as requires a lot of effort is also an excellent candidate for the usage of AI. Then there are AI-
based testing tools like TestComplete and Tricentis Tosca that can create and run tests with a small or even no 
contribution of a human element. AI can use historical test data to come up with edge cases and then optimize for 
the weakness hence thorough testing. This not only helps in speeding up the process which is the testing phase 
of any software, but also increases the efficiency of various tests that are done, which in blends gives good and 
more accurate testing results, thereby giving more efficient and bug-free software. 

 Intelligent Project Management: Two more highly significant application areas of AI are predictive analysis and 
task automation in project management. Appropriate project management tools powered with artificial intelligence 
have the capability to predict a projectôs duration and potential hazards and even allocate resources according to 
the projectôs specifications and historical data. These predicted capabilities enable decision-making, in this case 
by the project managers, to optimize workflow and overall project performance.  

 Enhanced Personalization and User Experience: Mobile applications can be made more specific to the usersô 
needs by integrating AI into the development of software applications. By evaluating the usersô activity and 
preferences, AI can propose new options, changes to the interface, or content relevant to the individual user. This 
capability improves user satisfaction by aligning software with regard to the user preference, making the software 
respond to the userôs desire, and making the user more engaged.  

 Facilitating Continuous Integration and Continuous Deployment (CI/CD): Today, CI/CD practices are crucial 
in the field of software development in order to keep code of high quality and shorten deployment time. Artificial 
intelligence helps to automate the CI/CD pipeline by incorporating the build, testing as well as deployment 
procedures. AI tools can look at code changes, run builds automatically and can also release updates using the 
least human interactions. This automation guarantees that new functions and patches are deployed swiftly and 
stably and promotes the usage of agile development paradigms.  

 Reducing Development Costs: In one way or the other, various techniques of software development are made 
cheaper through the use of Artificial Intelligence. Implementing AI in the process also optimizes the amount of 
time and effort that is active in a work, thereby providing shorter time periods for the execution of the projects. 
Furthermore, the identification of bugs at an early stage and the optimization recommendations also help in 
preventing a large number of late fixes and enhancements hence reducing the total cost throughout the life cycle. 
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1.2. Evolution of AI and Automation 
Artificial Intelligence (AI) and automation can be described as the advancement that has improved technology and 
industries over time. This section discusses the historical perspective and history of AI and automation with emphasis on 
its evolution from a concept to a reality in software development. 
 

Figure 2: Evolution of AI and Automation 
 

¶ Early Beginnings of Automation: Automation can be dated back to the early part of the twentieth century with 
the friction between mechanical automation and early calculating machines. Process automation was initiated by 
assembling line innovation, which capability extended to software advancement. Within computing, the start of the 
innovation in the first electronic computers established in the years around the 1940s and 1950s, like ENIACs and 
UNIVACs, became the basic technology for the later developments in software and automation. 

 

¶ The Advent of Software Automation: The next significant advancement was in the period of 1960 and 1970, 
and was commonly termed software automation as the first compilers were invented together with early 
programming languages. Compilers enabled the mechanization of translation of higher-level languages into low-
level languages, therefore minimizing the amount of coding work. During this period, Integrated Development 
Environments (IDEs) appeared, and the first version control systems were also introduced which provided auto 
mechanics of the software.  

 

¶ Introduction of Early AI Technologies: The late seventies and the eighties that continued up to the nineties saw 
further advances in AI, whereby the first expert systems and the initial uses of machine learning were developed. 
MYCIN and DENDRAL are examples of expert systems, which were created to mimic real-life experts in certain 
field and to offer useful inputs and recommendations. With the algorithms for machine learning and pattern 
recognition society created the basis for the progress of AI. During this period, the first generations of automatic 
testing tools and continuous integration systems appeared, which opened new opportunities in the developersô 
workflows. 

 

¶ The Rise of Machine Learning and Big Data: Machine learning and big data, which emerged in the early 2000s, 
are founded on the enhancement of computational abilities and media storage. Concepts of Artificial intelligence 
and Machine learning evolved as the FLT systems were capable of understanding and learning from large data 
sets over a period of time. The application meant that AI systems could draw more reliable conclusions based on 
big data available at their disposal. Thus, at this stage, initial penetration of AI technologies into software 
development took place with the help of tools for the automated analysis of code, bug detection, as well as 
optimization of the programôs performance.  

 

¶ Emergence of AI-Powered Development Tools: The use of Artificial Intelligence tools in software development 
grow on a steep slope in the 2010s. GitHub Copilot, OpenAI Codex and DeepCode serve as examples of the use 
of AI in code automation, bug detection and code review. All these tools use NLP, neural networks and deep 
learning to improve elements of the SDLC process such as software requirements definition. The help of AI also 
developed other testing capabilities. These included consistent machine learning and even prognosis capabilities 
and the ability to create test cases automatically. 
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¶ Current Trends and Future Directions: In subsequent years there has been improvement in the advanced use of 
AI and automation where the approach advances to adopt the use of AI in DevOps and CI/CD. Todayôs AI 
technologies provide developers with intelligent code completion, infrastructure manipulation, and monitoring with 
intelligent alerts. The future of AI in software development is to attend even higher levels of skill, including 
autonomous coding assistants AI project management and other more profound depths of integrating deep 
machine applications with the blockchain and quantum computing technology.  
 

¶ Impact on Industry Practices: The advancements in the technology of AI and automation have changed the 
practice in industries especially how the software is developed, tested, and maintained. The application of 
automation has helped in cutting costs, reducing manual labor, and speeding up development cycles. AI has 
helped in improving the quality of software through such aspects as intelligent insights and even predictions 
helping in improving the development processes. Due to constant enhancement in the technology of AI and 
automation, the development of software faces expanded challenges in the future. 

 
2. Literature Survey 

2.1. Historical Evolution of Automation in Software Development 
There have been advancements made in the area of automation in software development and these have been defined 
below. The process of evolution started in the year 1950s when the development of compilers emerged, which helped to 
translate standard languages to machine language, making the programmerôs task easier and fast. [4-9] It is important to 
notice the development of such an early tool, which laid the groundwork for future tools. Continuous integration tools like 
Jenkins came into use in the 1990s, and Selenium for testing added more capability to the software development process. 
Jenkins changed the means by which developers incorporated code changes, and Selenium, on the other hand, prepared 
the means for higher levels of AI with its functional testing of web applications. However, early automation was not as 
intelligent or flexible as what current high-end AI incorporate into the automation process. Modern tools that incorporate AI 
Malware learn from these technologies as they present improvements in the ability to write code, evaluate it as well as 
deploy it. 

2.2. AI and Code Generation 
The concept of generation of code through the use of artificial intelligence can be dated back to the 1990s. However, the 
early generation approaches were simple and required careful guidance from the human programmer. Code generators of 
that period were rather narrow tools that could be used only in single sectors and which are different from the intelligent 
systems of the present day. This is because in the recent past with the incorporation of AI on the code generation tools, 
the progress has been immense. For instance, GitHub Copilot and OpenAI Codex bring another level of AI-driven code 
generation where the AI is fully capable of generating larger sequences of code from the input given by the user. These 
tools incorporate such features as smart context-sensitive code completion, which employs the use of machine learning to 
learn the intent of the programmer and write the code to be typed in with increased efficiency, thus reducing the instances 
of coding that have to be done manually. It is possible to discuss that the transition from such concrete domain generators 
to smart systems can be considered the key achievement in generating the code automatically. 

2.3. AI in Software Testing 
Software testing is one of the phases of software development that requires a lot of effort; however, significant 
improvements have been achieved in the application of automation. Earlier automation testing tools like Test Complete 
and Tricentis Tosca helped minimize testing efforts that were performed manually. The above tools helped in automating 
most testing activities which helped in improving testing activities and making them more effective. Modern software 
testing has continued to be changed by the incorporation of AI over the last several years. The use of machine learning 
methods in handling source code patterns for the creation of test cases and when it went beyond automation incorporated 
the ability to predict. It is now possible for the deep learning algorithms to feed the developers with extra details regarding 
the possible loophole or edge cases that a developer may not have a probabilistic vision of hence improving the testing 
effectiveness and the general software quality. This evolution is a great improvement in the level of testing in software 
development and enhancement. 

2.4. Machine Learning Models for Bug Detection 
Nowadays, machine learning models have shifted to the center of the activities that are aimed at detecting and eliminating 
the problems associated with code issues at the initial stage of product development. Software like DeepCode and 
CodeGuru use the data and the sophisticated techniques of machine learning to shed light on areas of code that are most 
possibly buggy. Often, these tools are applied to massive databases of code changes and defect patterns, which in turn 
offer recommendations to the developers dealing with the problems at hand, thus preventing further development of these 
problems. This predictive capability not only reduces the debugging time but also the quality of the developed software 
because it allows developers to fix vulnerabilities before they can be exploited. It is important to note that the use of 
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machine learning in bug detection, comes as a much better approach than the conventional one in that it provides a much 
better and timely outcome in identifying code quality.  

2.5. The Rise of DevOps Automation 
DevOps practices, which emphasize continuous integration, continuous deployment (CI/CD), and ongoing monitoring, 
have been greatly enhanced by automation. The integration of AI into DevOps has optimized complex workflows, 
minimized human errors, and accelerated deployment processes. Tools such as Ansible and Puppet, along with AI-driven 
platforms like Harness, play a critical role in managing infrastructure, ensuring smooth software releases, and handling 
rollback strategies. AIôs ability to automate and streamline these processes has led to faster, more reliable deployments, 
contributing to the overall efficiency of DevOps practices. The rise of AI in DevOps reflects a broader trend towards 
greater automation and intelligence in software development workflows. 

2.6. Key Challenges in Implementing AI and Automation 
Nevertheless, there are a number of challenges that still arise in AI and automation in software development. A major 
challenge relates to the relative newness of this technology to most developers, who may not have the necessary 
experience or knowledge of the tools available and their implications in development, hence the challenges in adopting 
them. Also, the cost of implementing such AI technologies is high, a factor that does not augur well with SMEs, who might 
not afford the high costs needed to implement the technologies. AI models also have issues to do with bias and accuracy 
whereby the model will have biased data fed into the program hence a wrong code or suggestion. These issues, 
therefore, suggest rebutted approaches that will help in addressing the challenge, such as the training programs, costs, 
data quality and model accuracy which must be an ongoing process to ensure they improve continually. 

3. Methodology 
3.1. Research Approach 
This study adopts a qualitative research approach [10-14], drawing on three key methods to explore the integration of AI 
and automation in software development:  

Figure 2:  Research Approach 

 Literature Review: In particular, the literature review involved the evaluation of existing information sources 
which includes journal articles, conference papers, and white papers. However, such sources gave a sufficient 
explanation regarding the outlook, development and issues faced in employing the paradigms of AI and 
automation in designing software. Analyzing the literature review of theory and the recent research work available 
in the literature, one came to know how AI has transformed from automation tools to smart and efficient tools 
which help the developers in various phases of the Software Development Life Cycle (SDLC). Some of the issues 
that were raised in this review and which are to date include; cost of implementation, bias from the implemented 
AI model and proficiency in AI technologies in software engineering.  

 Tool Analysis: This research has involved a critical assessment of Artificial Intelligence based software 
development tools. We chose several popular tools, including GitHubôs GitHub Copilot, DeepCode AI, and the 
automation tool Ansible and read through their documentation and specifications, as well as their application 
scenarios. Official sites and developersô feedback were also considered to evaluate the ability of all the tools in 
code generation automation, bug detection, and other DevOps tasks. This took a closer look at how these tools 
work, what AI technologies underpin them (e. g., machine learning, NLP or rule-based automation), and the 
benefits that developers can expect. Also, there emerged how the evaluation showed how the use of AI saves 
time in coding through the suggestion of optimized code and efficiency in testing. 

 Case Study Review: The review of the case study focused more on real-life Artificial Intelligence and 
Automation adopted by organizations such as Microsoft, Google as well as IBM. These companies have been 
defining the use of AI for the development of software applications since they have adopted the use of tools and 
frameworks that incorporate AI in the development process. Studying these cases allowed us to obtain practical 
experience in implementing the advantages and drawbacks of using AI in LSEWE projects. Microsoft has 
recently released GitHub Copilot, which demonstrated its efficiency, and, in the case of Google, the corporation 
applies machine learning for code optimization and drastic increase of deployment speed with zero impact on 
code reliability. These case studies also showed how, within DevOps, AI has been applied in the CI/CD pipeline. 

 
 

 Literature Review  
 

 Tool Analysis   Case Study Review  
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3.2. Data Collection  
The data collection for this study relied on three main sources, each contributing a unique perspective on the impact of AI 
and automation in software development:  

Figure 3: Data Collection 

 Academic Journals: Articles were used as the primary source mainly with that purpose in mind because they 
provided a theoretical foundation on the subject of Interest under consideration ï Artificial Intelligence and 
automation of software engineering. It is so only to a certain extent since the amount of papers till May 2023 
helped in building background to understand the change that had taken place in the practices having links to AI-
integrated SDLC. Transactions on Software Engineering, Journal of Software Engineering and Computing 
surveys published articles having the enhancement in algorithms using Artificial Intelligence, the problem of 
incorporating artificial intelligence and artificial intelligence in the construction of code, testing and bug detection. 
These sources were helpful in putting limits on the fresh trends and finding out how much more is required to be 
studied on some issues that are still undiscovered and, therefore, the academic backgrounds of this study. 

 Industry Reports:  The analysis of the different publications like reports and white papers of leading tech 
companies like Microsoft, Google, IBM, etc., was helpful to anchor the study in real-world applications. These are 
some of the leading companies, which adopted artificial intelligence technology and have put AI tools into practice 
in their development processes. Their reports offered a rich source of information on how AI and automation are 
disrupting and revolutionizing software development, DevOps automation, intelligent bug detection and test 
automation, among many others. Success stories in those reports described examples of how the deployment of 
AI translates into tangible improvements in productivity, code quality, and time to market. Moreover, these 
documents provide information on implementing AI issues and solutions that have been encountered; among 
them, there were scalability problems, the incorporation of AI tools into existing ones, and human supervision 
concerns.  

 Tools Documentation : The official technical papers of famous AI-based software development tools, including 
GitHub Copilot, OpenAI Codex, DeepCode, and Amazon CodeGuru. Another important source of this study was 
the manuals and documents of the above-said tools. These documents offered technical specifications on the use 
of each tool and the architecture of the tool along with the AI methodology used in it, which includes machine 
learning, NLP and rule-based automation. From the analysis of these documents, we were able to get familiar 
with the strengths and weaknesses of each tool, how it worked in different programming languages, usersô 
feedback, and the existing issues or bugs. Having outlined general descriptions of these tools and their relevance 
to improving the efficiency of software development, this detailed technical analysis provided a valuable basis for 
comparing them. 

 
3.3. Tools and Techniques 
In this work, several AI tools across the SDLC were also assessed. Here are the tools that signify progressing in AI 
technologies, solving problems like code generation, bug detection, and the DevOps process. [15-18] below, we provide 
detailed insights into three key tools: GitHub Copilot, DeepCode, and Ansible.  
 
3.3.1. GitHub Copilot 
GitHub Copilot is a cutting-edge assignment writing assistance tool that utilizes Artificial Intelligence that GitHub created 
with the contributions of OpenAI. The tool uses machine learning and Natural Language Processing (NLP) in order to help 
the developers receive code suggestions based on the natural language input in real time. Copilot is tightly embedded into 
software development tools such as Visual Studio Code, which enables developers to code much faster by providing 
means for automating mundane, repetitive tasks and writing less boilerplate code. Due to its capability to provide context-
sensitive code fragments, it can be most helpful for upgrading efficiency in the early phase of programming. Copilot works 
with a wide range of programming languages and offers code completions right in the line so that the developers can 
improve their work as fast as possible.  
 

 AI Techniques Used: GitHub Copilot masks itself behind the NLP and machine learning algorithms with learning 

based on billions of lines of open-source code.  

   Academic Journals   Industry Reports  
Tools 

Documentation 



December 16, 2024 [IEEE REGION 4 - NEWSLETTER] 

 

          Page 10 

  Key Features: The features added include context-aware suggestions, the support of multiple languages in-
code, inline autocompletion, and autocompletion of entire functions or classes from a text area comment or hash-
prompt. 

Figure 5: Tools and Techniques 
3.3.2. DeepCode 
It is an AI tool used specifically for code analysis and bug detection with the name DeepCode. It deploys machine 
learning for code base search for defects analysis of datasets to detect security vulnerabilities in the code base. 
Besides, DeepCode is not a typical static analysis tool whereby code is analyzed conventionally or based on the 
experience of human developers as well as other conventional methods; instead, it incorporates Artificial Intelligence 
that helps it to learn from millions of open-source projects and is therefore capable of detecting subtle problems. 
DeepCode is used to refine the quality and the security of code, and thus, it is more useful to the teams in the testing 
and debugging of the code at the SDLC. 

 AI Techniques Used: The most important technology used by DeepCode is machine learning used for code 
pattern recognition and for searching for anomalous code. These models are updated based on open 
repositories and the performance is very dynamic.  

 Key Features: This is; automated bug detection that helps to identify weak links in the code, active scanning 
for security vulnerabilities and AI suggestions when it comes to improving the code. 

 
3.3.3. Ansible 
Ansible can be described as an automation tool that is primarily structured to address IT environment management 
and application deployment and simplification of repetitive DevOps activities. However, as is the case with many of 
the advanced tools and applications we mentioned in this guide, Ansible does not actively use AI technology like that 
of GitHub Copilot or DeepCode. However, it serves as the backbone of most corporations for rule-based automation 
of heavy workloads. A simple statement lexicon defines Ansible to describe the tasks in the organization to ensure 
that it automates everything ranging from server instantiation to continuous delivery pipelines. There is no doubt that 
this tool is quite popular in the DevOps domain and is used for managing Infrastructure as Code (IaC) and for 
achieving automation in the deployment process.  

 AI Techniques Used: Nevertheless, the software does not incorporate top-notch artificial intelligence 
strategies, although it applies rule-based automation, which can help avoid mistakes and organize the work 
well. This makes it a truly useful tool to deploy large scale and complex deployments on an automated basis. 

 Key Features: It has IaC, automation of various difficult tasks in DevOps, continuous delivery, and plenty of 
modules that help in various configurations of IT solutions and business processes. 

 
3.4. Detailed Comparison of AI Tools 
Comparison of the various AI tools makes it easier to understand the capabilities of the tools, AI methods employed, and 
the benefits derived. The following table summarizes these aspects for GitHub Copilot, DeepCode, Ansible, and 
OpenAICodex:  

 
 

 

 
GitHub 
Copilot  

 DeepCode  

Ansible 
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Figure 6:  Detailed Comparison of AI Tools 

 

3.4.1. GitHub Copilot  

 Functionality: GitHub Copilot is intended to augment development by providing code completions as well as 
code relevant to the context of a conversation. It works well with code editors, as it will give context-sensitive 
suggestions about the code that one is typing and makes coding easier and faster. Basically, it is used to 
minimize the amount of time one spends while coding basic or repetitive scripts and to assist in the generation of 
prototypes or templates.  

 AI Techniques Used: GitHub Copilot uses Natural Language Processing and Machine Learning techniques. 
These approaches help the tool to parse the task descriptions in natural language and provide the code snippets 
by training on a large number of programming samples.  

 Key Advantages: That means the main advantage that one can extract from GitHub Copilot includes eliminating 
the amount of boilerplate code, thereby making the process of development faster and more efficient. Also, it has 
built-in support for multiple languages to enable developers to write in different programming languages, making 
it a universal tool meant for different coding systems. 

 
3.4.2. DeepCode 

 Functionality: DeepCode is a company which mainly focuses on analyzing the code in search of bugs and 
security flaws. To the best of my understanding, what I know is that it relies on machine learning to analyze the 
code and come up with probable suggestions on potential defects. This ensures that there is a possibility of 
correcting mistakes before they reach a concerning level; hence is a good measure of ensuring high quality of 
code as well as quality of security.  

 AI Techniques Used: As for DeepCode, it is noted that the system is based on machine learning and pattern 
recognition algorithms. One of the benefits it sustains is that it can also identify patterns that a human will not 
easily notice due to the large database of code it trains on. This helps the tool extract information on how to 
optimize the code and any security risks that need to be made known to the developer.  

 Key Advantages: The main advantage of DeepCode is that DeepCode is good at identifying vulnerabilities and 
bugs in the code and, as a result, enhancing code quality. The self-jeopardizing results show that automated 
analysis minimizes human-intensive work, such as code reviews, in addition to increasing the overall code 
reliability of the software systems. 

 
3.4.3. Ansible 

 Functionality: The role of Ansible is to bring as much IT infrastructure and application management, deployment 
and operation automation as possible. It is a declarative language where automation tasks are defined, making it 
easy to work with complex environments as well as deployments. This makes it a very important tool in DevOps 
practices as well as infrastructure as code (IaC).  

 AI Techniques Used: While many applications use AI technologies, it should be noted that Ansible mostly 
employs a rule-based automation approach. Its automation features are based on procedural algorithms and 
setting that guarantee the programôs performance in various settings.  

 Key Advantages: The benefits of Ansible are its general usage in automation of the deployment tasks, 
organizing the infrastructure and serving as a simple-to-configure solution for DevOps tools usage. The primary 
benefit of Arbortext is that it adopts a rule-based style of interaction that can produce very dependable and 
constant deployments. 

 
 
 

 

 GitHub Copilot  

 DeepCode  

 Ansible 

 OpenAI Codex  
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3.4.4. OpenAI Codex  
 Functionality: OpenAI Codex performs well in the generation of difficult codes and tackling of problems. It 

enhances the elements of artificial intelligence to solve complex algorithms and also employs a deep learning 
algorithm to offer suggestions. Codex can write code in terms of fragments, and also full functions or individual 
programs from a detailed text description in natural language.   

 AI Techniques Used: From the previous discussion, we are able to deduce that OpenAI Codex optimizes 
Natural Language Processing (NLP) and machine learning. It stands on the shoulders of deep learning models 
for coding problems and comes up with code completion services that reflect the coding specifications as 
articulated in NLP statements.  

 Key Advantages: The key strengths of OpenAI Codex include complex algorithm processing as well as offering 
suggestions based on deep learning. Due to this, it forms one of the best solutions for handling compact yet 
complex programming utilities and enhancing the development process. 

4. Results and Discussion 
The following section focuses on the results identified from the research on tools leading to AI in software development. It 
outlines gains in efficiency, the advancements made to product reliability and difficulties associated with the 
implementation of these tools in organizations. 
 
4.1. Impact on Software Development Productivity 
From the article's scientific analysis, it is clear that the application of artificial intelligence boosted productivity in software 
development. These tools can automate some of the specific stages of the development process, thereby freeing up the 
developers to engage in more difficult or creative processes. Here is a detailed look at how different AI tools impact 
productivity:  

 GitHub Copilot: GitHub Copilot is among the shining examples of how AI can help to increase the pace of 

coding. Copilot makes developers save time by automatically generating the boilerplate code and thus frees them 

from the tedious task of coding. This automation not only increases the rate at which development of the project 

can take place but also minimizes the chances of which are often accompanied by mistakes done through 

coding. The opportunity to generate the code is useful for developers, especially if the majority of the writing is 

done by Copilot, whose tips can help achieve a faster result and thus free up time for what is more complex or 

creative. 

 Automated Testing: Automated testing tools are also worth mentioning here as they have greatly enhanced 
productivity as well. These tools perform tests that would have otherwise required so much time and effort to 
complete on the normal paper. With ad hoc testing, developers and the QA teams can guarantee better coverage 
and faster feedback on coded changes, especially if the tests are automated. Automated testing gets problems 
earlier in the developmental cycle so that less time is expended on manual testing while more is accomplished 
overall. 

 DeepCode: First, the information shows that DeepCode generates the AI-identified bugs, which saves the 
developerôs time when debugging. The current flow and vector static analysis tools can only detect simple 
mistakes, while DeepCodeôs models are built to detect a wider range of problems. With better and quicker bug 
detection, DeepCode reduces time spent on constructing problems and empowers developers with early 
identification time so that they will not have to rely solely on manual code reviews and fixes. 

Table 1: Time Savings with AI Tools 

Tool 

 

Ta
sk 

 

  

 

Time 
Saved 

(%) 
 

  

Description 

GitHub Copilot 
Code 

Generation 
40% 

Automates boilerplate 
code, speeding up 
development and 

reducing manual coding 
efforts. 

Automated Testing 
Test 

Execution 
50% 

Saves time by 
automating repetitive 
testing tasks, allowing 
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for more 
comprehensive testing 

with less manual 
intervention. 

DeepCode Bug 
Detection 

30% 

Enhances productivity 
by identifying bugs 
more quickly than 

traditional methods, 
reducing the time spent 
on manual debugging. 

Figure 1: Time Savings with AI Tools 

4.2. Quality and Reliability 
AI tools are of great importance in the quality and reliability of the software as it is evident through the reduction of bugs 
and better code analysis. Of all these tools, DeepCode has been quick to show higher results, especially in defect 
detection, hence improving software quality.  

 DeepCode's Impact on Bug Detection: The algorithms used by DeepCode to build and develop its product 
have helped enhance the detection of defects as opposed to ordinary techniques. By using machine learning and 
pattern recognition DeepCode can provide a more comprehensive analysis and find flaws, which are not 
identified by the standard tools for static analysis of the code. In a real-life scenario, DeepCode has been seen to 
outperform conventional detectors by a percentage point of thirty percent and, therefore, indicates its efficiency in 
identifying latent defects and availing better code quality. 

 Quality Improvement through AI-Driven Tools: Useful tools such as DeepCode not only enhance the ability to 
identify bugs but also enhance the quality of created programs. These tools assist the developers in detecting 
faults during the development cycle, thus helping them solve these problems as they are still simple to solve. 
They practice a bug prevention strategy as a way of minimizing the number of bugs that make it to the product 
being released into the market. Moreover, the sources that are based on AI can suggest improvements to the 
code that is used, which makes the code more clean and maintained. Such continuous feedback is useful to 
guide the programmers into sticking with the best practices as well as coding standards, hence improving the 
quality of the resultant software. 

Table 2: Bug Detection Effectiveness 

Tool Detection Improvement (%) 

 

Comparison to Traditional 
Tools 

  

DeepCode 30% 
Superior in detecting hidden bugs and 

defects 

Traditional - Baseline detection effectiveness 

0%

10%

20%

30%

40%

50%

60%

Code Generation Test Execution Bug Detection

GitHub Copilot Automated
Testing

DeepCode

Time Saved (%)

Time Saved (%)
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4.3. Challenges in AI Integration 
However, there are several threats which may affect the application of AI tools in software development even though there 
are numerous benefits as highlighted in section two. Sensitive identification of these challenges is important in enabling 
developers to get the most out of the AI technology in the different developmental workflows.  

 Developer Resistance: The problems that arise when transitioning to AI tools include developer pushback 
against using them. This resistance can be due to a lack of prior exposure to the new technology, doubt about the 
success of the use of the technology or fear of disruption of the protocol. Some developers may be wary of using 
AI tools in executing important tasks or think that such tools pose a threat of taking over their functions. This sort 
of resistance may well delay the process of adopting these innovations and reduce the benefits that can be 
derived from AI tools. To overcome this challenge, proper strategies, including training programs, demonstration 
of how the specific tools work, and incorporating developerôs feedback that will help in improving the specific tools 
are important. 

 Financial Hurdles: One disadvantage associated with the use of AI tools is that a considerable capital outlay 
may be needed to acquire and implement the tools. Monthly costs can also be the familiar purchase or 
subscription fees, but also regular and unplanned maintenance and updates training costs of personnel. Some of 
these expenses can be difficult to handle, especially for small organizations or organizations that have little 
funding. Further, such AI implementations require upgrades/modifications on the existing system in terms of 
infrastructure as well as compatibility issues. To overcome the financial challenges, it is necessary to plan the 
expenses, look for the less costly options, and show that the usage of AI systems will result in more effective 
utilization of time and money in future.  

 Data Quality Issues: The strength of AI tools comes with the kind of data fed into the tools and the range of data 
available. Using low-quality or biased data may bring about erroneous conclusions and, therefore, undermine AI 
recommendations. That is, if an AI model is trained with inadequate or biased data, the generated 
recommendations can be very much off from the recommended use cases, which can then have implications for 
code quality or bug finding. It is, therefore, very important to make sure that the training data used for AI tools are 
very inclusive and of high quality. This may require spending on data acquisition tools, data cleansing, and, now 
and then, data validation processes. 

Table 3: Challenges in AI Integration 

Challenge Description Impact 

Developer Resistance 
Unfamiliarity and reluctance to 

adopt new tools 
Slows down adoption and 
reduces the effectiveness 

Financial Hurdles 
High costs of acquisition and 

maintenance 
Increases implementation costs 

Data Quality Issues 
Dependency on the quality of 

training data 
Affects accuracy and reliability 

5. Conclusion 
Artificial intelligence and automation are looked at as revolutionary tools that drastically change the existing software 
development paradigm and provide significant advantages at any phase of the software design and development process. 
Combined with AI tools, there has been a fascinating potential to improve code generation procedures, improve the 
testing process, and increase the performance of DevOps. For example, GitHub Copilot greatly assists in coding by 
automating simple tasks as well as writing basic templates of code so that developers can focus more on specific and 
innovative regions of coding and development. In the same way, automated testing tools and platforms like DeepCode 
enhance the quality and reliability of software since it facilitate the identification of bugs and offers more insights into the 
codeôs weaknesses. These enhancements not only minimize the time taken to develop software products but also 
improve the quality of such products.  
 
However the process of attaining the use of AI for generality in the software development process comes with several 
difficulties. One of the major challenges for the implementation of the strategy is the lack of support from developers since 
they may not trust new technologies or are not familiar with them. That is why, at its extreme, resistance can block the 
integration process and reduce the efficiency of AI tools. Therefore, to overcome this challenge, institutions need to 
develop extensive training structures and incorporate practical experience with AI technologies into their practices, as well 
as to show the extent of the positive effects of such technologies. One can also eliminate barriers related to conflict and 
gain consensus by using feedback from the developers involved during the early stages of the adoption process. 
 
Time limitation is another major challenge and financial restriction is another major issue. Challenges like the cost of 
acquiring the tools, the costs of implementing and maintaining the tools and the cost of integrating them into the 
organization can be expensive, especially for organizations that are not well endowed. Due to the focus on higher initial 
outlays and constant costs associated with updates and maintenance, actual benefits from the introduction of AI 



December 16, 2024 [IEEE REGION 4 - NEWSLETTER] 

 

          Page 15 

instruments should be searched for in the increase in productivity and numerous advantages associated with their use in 
the long term. These financial problems need to be solved in a proper manner, and organizations need to find ways to 
minimize costs and show how these tools increase efficiency and productivity resulting in faster time-to-market. However, 
most AI toolsô usefulness is highly dependent on the quality of data that are fed into the AI for training purposes. 
Compilation of low-quality or even procured biased information may cause the effectuation of wrong outcomes and 
reduced effectiveness of AI-generated solutions. To solve this problem, there should be a continuation of special attention 
being paid to data quality for training the AI model so that the information being used is vast and diverse. It is also 
important to note that other aspects, such as periodic checking on the sources of data and refreshing of the database are 
also critical on the issue of reliability of the AI tools.  
 
In particular, further incorporation of AI in software engineering has been projected to rise in the future, and future 
integrated tools will be smarter and more responsive. Machine learning will soon improve, and natural language 
processing and other AI technologies will improve, so there will be better tools that are more helpful. Some of the 
challenges today may well be solved by these future developments, which are expected to enhance the greatness of the 
AI tools in terms of affordability, viability and credibility. 
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EV Charging in a Condo

Soé You Want to Install Electric Vehicle Charging in Your Condominiumé A Case Study in Chicago 
Sid Bennett, Consulting Inventor, sidbennett82@gmail.com, October 6, 2024 

FEAR OF RUNNING OUT 
Disclaimer 
This report is based on an actual ñEV Make-Readyò project in the City of Chicago and is based on available information at 
the time of writing and on the authorôs experience and opinions. The information contained herein is subject to change as 
the environment is dynamic and subject to global events, politics, technology innovations and other factors.  Each project 
requires a separate analysis and design by qualified consultants, contractors and engineers. 
 
The author disclaims any liability for any personal injury, property, or other damages of any nature whatsoever, whether 
special, indirect, consequential, or compensatory, directly, or indirectly resulting from the use of or reliance on this 
document and makes no guarantee or warranty as to the accuracy, completeness or usefulness of any information 
presented herein. 
 
AI Use Restriction  
Any use of the information or drawings in this paper by any form of artificial intelligence is not authorized. The paper may 
be freely distributed in its entirety, including this statement. 

 
Preface 
This paper has been prepared to share the insights, documents and other information associated with an ñEV Make-
Readyò Infrastructure project nearing completion at a 26-year-old mid-rise condominium in Chicago with an enclosed 
garage. The information is believed to be factually correct but is not intended as either engineering or legal advice. 
Rather, it may be a starting point for a condo board considering such a project and needs to include the engagement of 
qualified personnel to plan and execute the work, as each condominium has unique physical and legal attributes and 
financial aspects that may impact the project plan. The Summary of our project may be read without specialized 
knowledge and is followed by a narrative of the considerations that led to the project plan which could be helpful starting 
points for both the engineering and programmatic decisions that may be needed to initiate such a project. As you are all 
aware, free advice is worth every penny you paid for it. 

mailto:sidbennett82@gmail.com
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Summary 
The Whitney is a mid-rise building on Dearborn Parkway in the Gold Coast neighborhood of Chicago, completed in 1997, 
comprised of 83 units of varying sizes and having 136 limited-common-element (LCE) controlled-access parking spaces 
in three distinct indoor areas. The project concept seems most applicable to situations (use cases) where there are more 
than 6 parking spaces whose occupancy is restricted to individual owners and not easily transferrable independently of 
the living unit. 
 
Before any significant effort was made to further the project a simple survey of the owners was conducted. A one-month 
response rate of about 30% percent indicated that there was substantial interest in the project and answered some 
questions regarding the potential EV adoption rates, but the most significant data was garnered from one question: ñHow 
many miles did you drive your car in the last year?ò It is conventional wisdom that 80% of the re-charging of private cars 
will be residential, and as the yearly milage includes trips, this would be an overestimate of the average energy demand. 
The demand for our building, which is in the heart of Chicago, was the equivalent of about 10 miles per day per car! For 
suburban buildings the demand would be greater, and a study done for the City of Toronto can be used to adapt this 
design.  
 
Do the user survey. It eliminates speculation and enables concentration on the actual solution.  
The essential attributes of our approach to making the entire garage ñEV Readyò are: 

 
Adoption of EVs (including BEV, PHEV-plug-in-hybrid) is an evolutionary process, so that there is expected to be a 
gradual increase in the need for Electric Vehicle Service Equipment (EVSE)ðalso known as a vehicle ñchargeròðover an 
extended period: perhaps 10 or more years. Which parking spaces will be electrified and when this would occur is 
effectively unknown at the outset and as it is dependent on individual owner decisions. Except for very recently 
constructed buildings, there is no provision for electrical power at individual parking spaces. 
 
Anecdotally there is a belief that the utility power capacity to supply the EV charging load may be inadequate in existing 
buildings and require substantial infrastructure work, cost and planning time. We have found a way. 
 
In practice, residential EVSE are of the Level 2 class (L2), which typically provide up to about 10 kilowatts (kW) of power 
to each charging connector from the building common element power panel (typically used for elevator, air conditioning, 
circulating pumps, and the like). Infrastructure design is governed by the National Electrical Code, which is an 
evolutionary standard that is generally adopted by local or state governments as the basis for issuing construction permits 
and inspection of installations. The most relevant aspect of the code is that the circuits cannot supply more than 80% of 
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the current rating of the protective circuit breaker, and that the other elements of the system be similarly sized. (A 60-
ampere circuit breaker can supply 48 amperes or 9.6 kW of power). 
 
L2 chargers are mainly intended to be used in residential properties for overnight charging (sometimes called ñdestination 
chargingò when used in publicly accessible locations such as hotels and shopping malls) and may not have any capability 
of being networked or otherwise managed, depending on the manufacturer. So, if each L2 charger of the 136 potential 
EVSE of our project were to be connected individually to the building common power supply, the electrical code would 
require a capability of a maximum demand power demand of (10kW x 136 spaces/0.8) = 1.7 Megawatts (1700kW)! Very 
few building power panels indeed can supply such an additional load. 
 
More recently, EVSEs from a several manufacturers have become available that are ñnetworkableò and can be 
coordinated to dynamically share the power amongst a group of EVSEs so that the total current on a common electrical 
circuit does not exceed a specified maximum (e.g., 48 amperes). In recent years, the electrical code has slowly been 
amended to clarify the requirements for such installations, since previous interpretations tended to be inconsistent and 
unduly restrictive.  
 
The number of EVSE that can be usefully operated in a networked fashion depends on the use case and has a significant 
impact on the infrastructure cost. This requires an engineering tradeoff between several constraints: 
Each electric vehicle needs to be charged during an overnight charging session to at least replace the energy expended 
in an average day of driving;  
 
When the power is being shared amongst a plurality of vehicles, the minimum current supplied should not be less than 
about 8 amperes; and the location of the chargers of each group of networked chargers should permit communication 
between the individual chargers or a networking connection to effectively manage a group of chargers automatically and 
in real time. 
 
Table 1 shows a comparison of the required utility power supply capacity for EVSE groupings of various sizes. As 
described herein, a configuration of six (6) L2 EVSE, each group of 6 connected to a 60-ampere circuit breaker, achieves 
substantial infrastructure cost savings including the reduction of the maximum demand load for 136 parking spaces to 
(1.7MW/6) = 283kW.   
 

This configuration will reliably re-charge the vehicle overnight.

 
EVSE Maximum Power:  10kW 
Branch Circuit Breaker Rating: 60 amperes (48 amps maximum current) 
Operating Voltage: 208VAC, single phase 
1kWh of stored power results in a 3-mile driving distance 
 

Table 1. Total installed electrical capacity and minimum overnight individual vehicle charging performance as a 

function of the number of vehicles in a power sharing group. 
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The study also included an example installation to provide an estimate of the amount of electrical conduit required for 
each configuration as this is a significant component of the project cost. We determined that a system comprising groups 
of 6 EVSE on a single 60- ampere branch circuit was the most advantageous from a cost and management perspective. 

The EV-Ready charging system for our use case may be considered to be comprised of 3 integrated subsystems: the 
ñcentral infrastructureò comprising an interface with the utility power, conversion of utility voltages to 208VAC and 
distribution to a number of panel boards (circuit breaker boxes) located to facilitate further distribution of power to 
individual parking spaces; the ñlocal distributionò network of branch circuits extending from the panel boards to the parking 
spaces and having the ability to connect easily to a subsequently installed EVSE; and, the installed EVSE and any 
communications capability needed to manage the power sharing for each group of EVSEs. 
 
Perhaps most daunting hurdle is the provision that is often found in the declaration document of a condominium requiring 
that a capital improvement cost of a project of substantial size be approved by a 2/3 positive ballot of all of the owners. 
 
As the feasibility of the project is strongly influenced by the installation cost of the EV charging system infrastructure, we 
attempted to independently estimate the cost of each subsystem and major components. EVSE manufacturers generally 
do not offer infrastructure construction services but do work with local electrical contractors. At the time we began serious 
work on the project, there were precious few of them in Chicago and most were frustrated by the tedious business of 
dealing with condo boards and management companies. For the design which we discuss in detail here, we attempted to 
solicit bids for a system specification, but no one was interested in bidding. We then had further discussions with some of 
the contractors to address the central infrastructure and the branch circuit distribution portions and made some progress 
in obtaining budgetary estimates and one-page proposals. From this we were able to refine our cost model and better 
understand the perceived issues of the potential contractors. 
 
During this process, we engaged a licensed professional electrical engineer (PE) to prepare a one-line electrical drawing 
of a system meeting our needs, from which a narrative statement of work (SOW) and specification was written. At this 
juncture, we could estimate the project cost and were able to solicit substantially compliant bids from two contractors, 
subject to further negotiation once the project was approved by the owners. 
 
Our proposed project budget was $275,000 for the central infrastructure and a distribution network for 136 parking spaces 
in three distinct physical areas of the building ($2000/space). This does not include the cost of the EVSEs and connection 
to the local junction box at the parking space (about $1200 each). Included additional expenses were expected to be 
incurred for an ñOwners Representativeò to coordinate the project with building management, to provide an independent 
source of advice on potential change orders and schedule adjustments and to provide periodic reports on progress to the 
board; legal expenses were expected for contract review and development of a license agreement to control access to the 
system. 
 
So, for a cost of about $2000 per parking space, the entire parking garage would be ñEV Readyò. Only when an owner 
required an EVSE at a parking space would one be installed and connected to the pre-positioned infrastructure. We also 
estimated the additional cost of a Wi-Fi system in the garage, if needed for power sharing management. But the question 
remained, who pays for it? And this question may need to be resolved individually for each condominium project 
depending on the financial condition of the association and the opinions of the owners.  
 
Our proposal to the owners was that the condo association pay for the central infrastructure as it is an upgrade essential 
to modernize the building, that the condo association be reimbursed for a proportionate share of the branch circuit 
distribution network cost by the individual owners only when they chose to have management install an EVSE at a specific  
parking space, and that the individual owner pays for cost of the EVSE and connection to the  infrastructure at the time of 
its installation. 
 
Two Zoom presentation sessions explained the project, its need, its scope, the proposed funding approach, and some of 
the practical aspects of the implementation and operation. In the summer of 2023, a ballot of the owners was conducted, 
and the required 2/3 approval was achieved by the time of the September 2023 annual meeting. The main contract was 
let in December 2023 and the on-site construction began in June 2024 with completion scheduled for October 2024, 
including some procurement delays related to the continuing supply-chain problems in the electrical industry. 

 

 
Project Description and Design Considerations 



December 16, 2024 [IEEE REGION 4 - NEWSLETTER] 

 

          Page 20 

Introduction 
The above summary was intended to provide a broad overview of the project being executed, but there were many details 
to explore during the gestation period, and a discussion of some individual topics may aid others in determining if such a 
project is feasible for their condominium. One size clearly does not fit all, but there may be sufficient underlying similarities 
such that our studies may be a helpful starting point. Nothing can substitute for doing your own research, engaging 
consultants and talking to other buildings considering such a project. To the extent that we have provided examples of 
specifications, design computations and related documentation, none should be used without review and adaptation by 
competent individuals.  
 
Design Considerations 

Rules of Thumb 
There are a few key factors to be considered in the design of the project and since some of the numerical values and 
terminology are often a subject of confusion, we present a short discussion of rules of thumb. In accordance with the 
electrical code, the maximum current that a circuit can supply is 80% of the circuit breaker rating. For a 60-ampere circuit 
breaker, the maximum current is 48 amperes (equivalent to 9.6 kW of power). To achieve this power level, the equipment 
must be hard-wired (directly connected: not a plug and socket) to the electrical circuit and have a 60 ampere circuit 
breaker. 
 
Present generation EVs (BEVs and PHEVs) can travel about 3 miles per kWh (kilowatt-hour) of battery power. The 
maximum travel distance in miles is about 3 times the manufacturerôs stated kWh capacity of the car battery but varies 
sufficiently, including with the ambient temperature, that you need to use the carôs real-time estimate of remaining milage 
when you are driving.  
 

The technical term for the wall-mounted unit having a power cable and connector to connect to a vehicle is ñElectric 
Vehicle Service Equipmentò (EVSE), but equipment such as the Wallbox Pulsar Plus, Tesla Gen3 Universal Wall 
Connector are commonly called ñchargersò. They are actually ñcontrol unitsò that receive an electrical signal from the car 
over the charging power cable indicating the amount of current that the car desires, and the control unit sends a signal to 
the car indicating the amount of current that the actual charger in the car can demand from the EVSE. Typically, the 
current requirement changes during the charging process. For the sake of functional clarity, the EVSE and ñchargerò are 
synonymous.  
 
The L2 EVSE (connected to 208VAC) delivers up to 9.6 kW of power to the car through a cable and connector. Note that 
the power capability is less power capacity than the same EVSE connected to a home residential voltage of 240VAC 
(11.5 kW). 
 
The output of the EVSE is described as either in amperes (amps) or power (kW);  amps x 208volts = power in watts. Often 
when talking to an electrician, the term kVA (kilo-volt-amperes) is used. For practical purposes in this use case kVA and 
kW are the same numerical value. 
 
A single EVSE connected to a single electric vehicle would transfer enough electrical power to increase the range of the 
vehicle by about (3 miles/kWh) x 10kW = 30 miles of range per hour of charging time. 
 
Table 1, above, showed the minimum milage added when 6 EVSE are supplying power to connected vehicles from a 
single branch circuit. A typical personal EV spends at least an average of 8 hours per day parked in its parking space (41 
miles). The vehicle could replenish the energy needed to go (30 x8) = 240 miles overnight if connected to a dedicated 
charger!  
 

Use Cases 

The applicability of our approach to other condominium situations depends on whether the use case has a similar or 
scalable relationship to the considerations that drove our design. City-center condominiums usually have enclosed 
garages and are comprised of deeded parking spaces, limited-common-element parking spaces (LCE) or assigned 
spaces. Some buildings have valet parking spaces as well. Only in the case where there is open parking or valet parking 
is it likely that complete groups of power-shared EVSE can be installed at once or in a planned manner. In our use case, 
the EVSE will need to be installed at the ownerôs individual space at the time the owner desires it.  
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An extended and uncertain deployment schedule is one of the significant problems  faced in determining the economic 
feasibility of providing this amenity. Constructing something as a whole is obviously considerably cheaper than proceeding 
incrementally, but the up-front cost is often a stumbling block, since the bulk of the infrastructure installation may be 
underutilized for years. We have taken the intermediate approach where the entire garage is being made ñEV Readyò, 
where the needed 208VAC power is wired to a junction box at each of the individual parking spaces. The final step is to 
install the EVSE at the parking space when it is desired. 
 
Our use case is for 136 parking spaces; for other use cases, the initial design should be sized such that the eventual 
electrical demand is known to avoid later surprises. 
 
Sizing the electrical demand and electrical wiring 
From the above rules-of-thumb it is apparent that the average number of miles a day driven by the cars in the garage is a 
key factor in the design of the system. According to our survey of our owners, the average milage driven is 10 miles per 
day. Since the actual milage varies for each owner, this average is useful only in the aggregate and there is an uncertainty 
in the probability that each car will be fully charged overnight. We found a detailed study of this issue, done by a certified 
actuary for the case of Toronto, Canada, a city with environmental conditions similar to Chicago. A brief review of the 
paper entitled ñStatistical Modelling of Load-Managed Charging for Electric Vehicles in Multi-Unit Residential Parkingò 
(ref.1) will enable better appreciation of the factors that should be considered in sizing  the capabilities of the system, 
including the variability of daily driving distances.  
 
Our simulations show that, compared to dedicated circuits, shared circuits have the potential to dramatically reduce 
unused electrical capacity, while still providing excellent success rates for overnight charging in representative use cases. 
Roughly, a charging rate of between 1 and 2 kW will more than adequately recharge an average vehicle overnight for 
daily use. Due to the variability of daily usage, a design where each EVSE serviced a single vehicle, the capacity of each 
EVSE circuit would need to accommodate overnight full battery charges (at 48 amperes), whereas when the capacity of 
an EVSE circuit (say, 9.6 kW) is dynamically shared amongst a group of vehicles, the diversity of driving and charging 
patterns substantially reduces the average charging rate required. 
 
Does that mean that 10 or more EVSE can be connected to a single 60 ampere circuit? In practice, no, as there are other 
considerations, particularly the minimum charging current of a car connected to an L2 charger, which is specified as 6 
amperes (ref. 2).  For conservatism in setting the lower current limit when EVSE are operated in a power-sharing mode, 
we used 6 EVSE as the standard group which will always supply a minimum of 8 amperes to each EVSE when all the 
EVSE are connected to charging vehicles.  
 
How does this affect the installed capacity and the cost of the branch circuit distribution network? If the current of the 
branch circuit is not shared, then each branch circuit is rated at the circuit breaker value, and if the EVSE can supply 
10kW of power, then that is the circuit capacity needed. For 6 EVSE, operating independently, this means a 60kW 
installed capacity, little of which will ever be used on average. But, when the 10kW is shared between chargers of a 
group, the installed capacity needed is only 10kW!  (see Table 1, above) per group. This modular configuration can be 
replicated to give the results for your use case. Depending on the capacity of the utility connection to your building, just 
this aspect could determine the project economic feasibility. 
 
The electrical wiring between the building central power switchboard and each EVSE is a significant expense since much 
of the installation cost is skilled labor. There is also a certain inequity in the cost due to the location of each of the parking 
spaces, depending on the length of the conduit run and whether the conduit needs to traverse concrete floors and walls. 
Much of this expense is for the portion of the conduit run that terminates at an electrical junction box in the vicinity of the 
group of 6 EVSE. The economics of this factor as a function of the number of EVSE in a group is shown in Table 1 (right-
hand column), which is an extract from the detailed study for our project. The biggest improvements are for groupings of 
greater than 1 and less than 6 or 8, and they are significant.  
 
Power Sharing Approaches 
While the electrical code limits the maximum power supplied to an L2 EVSE to 48 amperes with a 60 ampere-rated 
branch circuit, there is also a provision that permits a group of EVSE units to be connected to such a branch circuit so 
long as the total current supplied to the group of EVSE units is AUTOMATICALLY limited to a total of 48 amperes, This is 
the basis for power sharing systems and is an essential consideration for most multifamily dwellings. 
 
To do power sharing, the EVSE in the group need to communicate (wired or wirelessly) frequently to determine how much 
current should be supplied to each EVSE depending on the preset requirements and state-of-charge (SOC) of the 

https://www.researchgate.net/publication/341763845_Statistical_Modelling_of_Load-Managed_Charging_for_Electric_Vehicles_in_Multi-Unit_Residential_Parking?enrichId=rgreq-3ceb99ae69da93e87fd561e77c1072e7-XXX&enrichSource=Y292ZXJQYWdlOzM0MTc2Mzg0NTtBUzo4OTY5MDcyNDEwODI4ODBAMTU5MDg1MDc1ODYzOA%3D%3D&el=1_x_2&_esc=publicationCoverPdf
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connected vehicles. This demand profile may be updated periodically to account for new connections, completed charging 
or changes in requested current by the individual EVSE. There are as many different approaches as there are EVSE 
manufacturers and most of them use proprietary software. Moreover, in practice, the same model EVSE needs to be used 
in each group for the devices to interoperate. Even though there is a de-facto standard for communications with an EVSE 
(ref. 3), this is mostly applicable to the public charging networks or when individually billing each owner for power 
consumption. Careful attention needs to be paid to the recurring operating costs associated with Internet (cloud)-based 
power sharing and management systems, particularly those which include individual energy consumption billing (see 
ñHow Much Does it Cost to Operate?ò) as these are recurring overhead expenses. 
 
Hard-wired (data cable) communication between the EVSE is very reliable but, in Chicago, the communications cables 
need to be in metal conduit and may only be attractive when individual groups of 6 EVSE are installed together as part of 
a project. Otherwise, substantial costs may arise from continual reconfiguration as EVSE are added in a sparse manner. 
Wi-Fi connectivity comes in various arrangements: connected from a garage-wide Wi-Fi system to a back-end server in 
the cloud over an internet connection, or over a cellular radio; or, local Wi-Fi sub-networks limited to each group (with a 
possibility of Internet connectivity for ancillary services). Almost all data communications can take place locally, except 
perhaps for billing, so the most reliable operation results when the bulk of the communications links are local to the 
garage or to the EVSE group.  
 
Some users report difficulty with the Wi-Fi approach with external (internet) connectivity as there is a diffuse allocation of 
responsibility to operators of the back-end cloud server, the Internet and the local Wi-Fi or cellular connection. It is often 
not possible to find a single entity to be willing to undertake the management of such a configuration. 
There is at least one vendor offering a local-to-the-EVSE-group Wi-Fi connectivity solution for power sharing and this is 
what we have chosen. Should ancillary services (such as billing or time-of-use (TOU) electricity pricing) be needed in the 
future, external Wi-Fi connectivity can be installed. 
 
Third-party vendors are beginning to offer billing and management services. 
 
How Much Does It Cost to Operate and How Should We Charge Users? 
What is the raw cost of electricity in your area? In Chicago, it is now about $0.15 per kWh  (2024) and is not priced on a 
TOU basis. For our case where each user, on average, drives about 10 miles per day, needing 3.3 kWh to recharge, the 
total cost of electricity per month is 3.3 x 0.15 x 30= $14.85. Any other costs associated are additional. Initially we set a 
fixed charge of $25/month per space, leaving a reserve for incidental expenses such as repairs. Even with the potential 
disparity in usage by individual owners, this does not seem to have been an issue. In a suburban use case, this may lead 
to a different conclusion. 
 
System Overview 
 
Electrical Infrastructure 
Our use case provides electrical power at each designated parking space sufficient to re-charge an electric 
vehicle overnight. Both BEV (battery electric vehicles) and PHEV (plug-in hybrid vehicles) are accommodated. The 
electrical infrastructure is sized to support multiple groups of up to 6 EVSE, which are located to permit wireless 
communication with and between the individual EVSE of a group. Each EVSE group is locally controlled to operate in a 
power-sharing mode where the 9.6 kW supply capacity of the group is automatically shared between the connected 
vehicles to perform the recharging function. 
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graphic credit: Tim Milburn 

Fig. 1 is block diagram showing in outline of the entire system concept. 

Power is received from the electrical utility company, typically at 480 VAC, three phase, delta connected energy, but the 
EVSE operates at 208VAC, single-phase. The conversion is performed by one or more transformers that are part of the 
new electrical infrastructure so that the appropriate voltage is distributed from local panel boards (circuit- breaker boxes) 
within the garage to the individual branch circuits, each single-phase circuit being protected by a 60-ampere circuit 
breaker. 
 
Since our use case does not currently envisage cost recovery for individual vehicle power consumption, a single non-
revenue power meter is provided at the input to the EV charging infrastructure to measure the total power consumption so 
that it may be distinguished from the remainder of the building common-element power consumption. This will be used to 
determine yearly adjustments in the monthly charge. 
 
Each branch circuit can supply 48 amperes continuously; the branch circuit wiring connects from the local power panel to 
a junction box in proximity to each EVSE group, and to an individual junction box at each parking space. The actual 
routing and wire sizing of the branch circuit is based on electrical design principles to account for resistive voltage drops 
and current carrying capacity of the wiring. The infrastructure, extending from the electrical utility company to the 
individual parking spaces uses standardized components and well-established construction techniques. 
 
In our installation, typical transformer sizes range from 75kVA to 112.5 kVA, and the transformers are located near to the 
circuit breaker panels to minimize electrical circuit losses. 
 
Each garage presents a unique physical layout case and may be designed using an architectural plan-view drawing of the 
garage. A section of such a layout is shown in Fig. 2 and the EVSE groups are situated to achieve line-of-sight Wi-Fi 
communication paths between the EVSE of a group. Depending on the specific EVSE manufacturer and communication 
technique used there may be other considerations. But for our selected EVSE, the requirement is that at least one EVSE 
should have a line-of-sight view of all the other EVSEs of a group. 

 
 

]ƖŸƨƓƚШ
ŸŉШΣ 
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Fig. 2 Example of actual layout of several groups of EVSE chargers in garage. 
 
At the outset our infrastructure will be underutilized and only about 10% of the parking spaces will have EVSE installed. 
Some of the groups will only have a few EVSE and some will have none. As the adoption of EVs proceeds, individual 
EVSE may be easily added to a group by an EV-qualified  licensed electrician. The branch circuit breaker would be 
deenergized and an EVSE mounted at the parking spaces and hard-wired (connected without a plug and socket 
connection) to the electrical infrastructure. Once this is completed, the circuit is reenergized and the electrician 
ñcommissionsò the group of EVSE (in our case, up to 6) for power sharing. This setting is in accordance with the 
manufacturerôs instructions so that the group of EVSE operates in conformance with the electrical code. The user cannot 
modify the settings. 
 

Selection of EVSE 
At present there are a large number of manufacturers in the marketplace, each seeking to establish their product position. 
The standards for connection between the EVSE and the vehicle and the EVSE and the electrical infrastructure are now 
established technologies, and further improvements are likely to be backwards compatible with existing installations. 
 
However, power sharing requires interoperability of the EVSE of different vendors products on a hardware software basis, 
so a power a sharing application may need to utilize the same vendor and product style for all the EVSE in a group. From 
a practical point of view, this means selecting a single EVSE model for all installations (at least at a group level).  
 
There will be attrition in the marketplace and no selection of EVSE vendor is totally safe, but the modular nature of the 
EVSE groups may permit consolidation of existing chargers in groups. 
 
Perhaps more problematical is the selection of the communications system as, despite industry standards, 
implementations are different, and the performance of each implementation is difficult to assess from documentation. 
From a system perspective, the fewer concatenated communications paths the better. So, the most reliable approach 
should be linking the EVSE group locally using a wired connection. Next would be a local-to-the-group Wi-Fi network. 
Approaches using external communications links and the Internet or cellular radio are likely to be less satisfactory. Before 
choosing an EVSE and communications approach, consultation with actual users regarding already installed approaches 
is highly desirable. 
 

Future Proofing 

Technology evolves and we should be concerned about obsolescence of design for the charging system. Our approach 
considers some of the factors that might be significant.  

¶  Car Efficiency and Range 

¶  Sufficiency of Utility Power 

¶  EV Owner Usage Patterns 

¶  Power Sharing and Payment for Use 
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At present, manufacturers are focused on increasing the range of the vehicle and reducing the cost. Focus on 
aerodynamic design and regenerative braking may further increase the range (miles/kWh) but there are natural limits to 
this. Providing that driving usage patterns remain similar to ICE (internal combustion engine) vehicles, the average power 
demand per vehicle on a daily basis will not meaningfully change.  
 
The storage capacity of EV car batteries is increasing due to the substantial industry investment in research, and this 
would translate into an increased range. We expect driver charging behavior to evolve. Why charge your vehicle every 
night if your range is 350 miles and you only drive 10 miles per day? Less frequent charging does not reduce the average 
power consumption, but each less frequent charging session will require more power. Providing that the electrical 
infrastructure is initially properly sized, this is not likely to be a problem. In the worst case, owners will realize that they 
ought to recharge somewhat more often if they require a fully charged battery. PHEV owners will likely charge each night 
or so. 
 
The performance of L2 chargers is bounded by the amount of power that can be supplied by a 60 ampere 208VAC circuit 
and as the actual charging technology is embodied in the car itself, any technological changes will be addressed by the 
vehicle manufacturer. But, the management of power sharing may very well become more sophisticated. Unless this is 
properly automated such improvements may not be very useful to the owners since the appeal of a residential system is 
simplicity. Just plug in the car. 
 
Interface standards exist for the communications path and the vehicle connector standards have recently been resolved; 
NACS (aka Tesla connector, SAE J-3400) and the legacy SAE J-1772, and the utility and building infrastructure have 
been standardized for decades. There is a particular external communications standard, OCPP2.1 (ref. 3) that is likely to 
be adopted as a global standard; some L2 EVSE are already compatible, but it is not needed for local power-sharing 
control unless the power consumption of individual vehicles is billed at other than an average rate. 
 
What we cannot effectively predict is how the utility power cost or the time-of-use (TOU) requirements will change in a 
particular geographical area. From a purely economic perspective, the electricity cost may rise to a level where a flat 
monthly fee is no longer seen to be equitable and individual billing may be needed. Some L2 chargers already have the 
technology to support this feature, but an external communication means (e.g., garage-wide Wi-Fi, cellular radio and 
Internet) may need to be added. The software may need to change, but many L2 chargers are capable of over-the-air 
software updates or already have the software needed. Scheduling electrical consumption for TOU pricing is something 
that the many existing external communications interfaces could do, and this may influence your choice of EVSE 
manufacturer. 
 
Since the electrical infrastructure should continue to be adequate to supply the power needed, the only problem is the 
eventual obsolescence of the EVSE, primarily from a maintenance viewpoint. As the EVSE are managed in groups of 6, 
any upgrade, if needed, can be done incrementally on a group basis. Certainly, there will be improvements in functionality 
and communications with the individual cars and this may create demand for additional features, but any such features 
would be an expansion of the use case and treated as such. 
 
Management, Operation and Maintenance 
EV charging in our condominium garage is viewed as an amenity and every effort made to simplify the management, 
operation and maintenance of the installed system. As described, the functionality of our system approach is directed to 
the plug-and-play overnight charging of individual vehicles. Apart from plugging the charger cable into the car, no further 
manual action is required. Unplug the car in the morning. 
 
Selection of a single EVSE type simplifies the maintenance as any EVSE can be used as a spare. Billing a fixed fee per 
month rather than a detailed charge for power consumption reduces administrative costs and avoids the need for garage-
wide Wi-Fi or external communications and third-party services but may not be acceptable in all use cases. 
 
Updating the software of the chargers is usually done by an over-the-air process like on-line computer systems; but since 
the need for such updates should not be frequent, this may be done as part of a routine maintenance activity. 
All of this may seem straightforward, but transforming the approach into practice required the creation of a license 
document and condo rules to control the evolution and operation of the system. Each use case presents a different 
balance of design and management issues, but it is often possible to gain some insight into the process by reviewing 
examples of practical solutions. Think the problem through with your condo management company and legal advisor.  
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LMAG Update

  R4    
 
Jim Riess, LSMIEEE, is the newly appointed Chair of the Region 4 Life Members Committee that has two primary goals, 
one to help form new Section Life Member Affinity Groups (LMAGs) and the second to help develop programs of interest 
for life members. 
 
IEEE Life Membership is automatically bestowed upon an active IEEE member who has attained the age of 65 years and 
has been a member of IEEE for such a period that the sum of their age and their years of membership equals or exceeds 
100 years. 
 
Life Members Affinity Groups retain active IEEE associations, contribute to the social good in their communities, advance 
the professional interests of IEEE, and allow members to enjoy each otherôs company. IEEE Life Members are the least 
utilized members in the IEEE.   
 
There are nearly 1800 life members in Region 4 in 2024. IEEE Life Membership is an official recognition of a strong and 
sustained commitment to IEEE.  Life Members groups participate in educational excursions, work together to mentor 
students, provide needed participation in the IEEE Section and improve their communities. IEEE Life Members are 
technology influencers, pioneers, and valuable partners ï sharing over one million years of experience with the next 
generation of innovators.  
 
A Life Members Affinity Group can easily be established by first finding an organizer. The organizer (a Life Member) can 
then obtain petition signatures of at least six (6) IEEE Life Members who are members of the Section(s) involved and who 
indicate they will join the affinity group if established. The organizer becomes interim Chair pending election of a regular 
Chair at a later organization meeting. The petition to establish an IEEE Life Members Affinity Group must be submitted 
and approved by the IEEE Life Members Committee Chair, Region Director, and Section Chair. 
 
Each Section is encouraged to form a Life Member Affinity Group (LMAG).  Please let Jim Riess  j.riess@ieee.org  know 
by the end of the year if you have any interest, questions or need assistance in establishing an LMAG in your Section. 

  

https://www.researchgate.net/publication/341763845_Statistical_Modelling_of_Load-Managed_Charging_for_Electric_Vehicles_in_Multi-Unit_Residential_Parking?enrichId=rgreq-3ceb99ae69da93e87fd561e77c1072e7-XXX&enrichSource=Y292ZXJQYWdlOzM0MTc2Mzg0NTtBUzo4OTY5MDcyNDEwO%20DI4ODBAMTU5MDg1MDc1ODYzOA%3D%3D&el=1_x_2&_esc=publicationCoverPdf
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https://www.researchgate.net/publication/341763845_Statistical_Modelling_of_Load-Managed_Charging_for_Electric_Vehicles_in_Multi-Unit_Residential_Parking?enrichId=rgreq-3ceb99ae69da93e87fd561e77c1072e7-XXX&enrichSource=Y292ZXJQYWdlOzM0MTc2Mzg0NTtBUzo4OTY5MDcyNDEwO%20DI4ODBAMTU5MDg1MDc1ODYzOA%3D%3D&el=1_x_2&_esc=publicationCoverPdf
https://www.researchgate.net/publication/341763845_Statistical_Modelling_of_Load-Managed_Charging_for_Electric_Vehicles_in_Multi-Unit_Residential_Parking?enrichId=rgreq-3ceb99ae69da93e87fd561e77c1072e7-XXX&enrichSource=Y292ZXJQYWdlOzM0MTc2Mzg0NTtBUzo4OTY5MDcyNDEwO%20DI4ODBAMTU5MDg1MDc1ODYzOA%3D%3D&el=1_x_2&_esc=publicationCoverPdf
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Member News 

 
One of our own was awarded Fellowship of the British Computer Society! 

Jeevan Sreerama ï FBCS, IEEE Senior Member, and AI Leader 

Jeevan Sreerama, IEEE Senior Member, has made significant contributions to artificial 
intelligence, data science, and engineering over his 18-year career. Currently the Senior Data 
Scientist and Director of Artificial Intelligence at Soothsayer Analytics, USA, Jeevan has been 
instrumental in delivering innovative AI solutions across various industries, including 
healthcare, insurance, finance, retail, and manufacturing, enhancing efficiency and driving 
transformative results. 

Jeevan holds a Master of Science in Information Technology, a Bachelor of Technology in 
Computer Science & Engineering, and a Post Graduate Certificate in Big Data Analytics and Optimization. His career 
began with roles such as Visiting Research Scholar at Carnegie Mellon University, Associate Mentor at IIIT Hyderabad, 
and Software Engineer at CA Technologies. He then served as Principal Data Scientist at INSOFE, where he was a 
leader, architect, consultant, and educator in AI and data science. 

He has authored multiple scholarly articles focusing on AI-driven solutions for fraud detection, diagnostic accuracy, and 
customer insights, contributing to advancements in both academia and industry. His engineering contributions include 
projects like BetterBotAI, SmartDocAI, and AI-Powered Plant Efficiency, showcasing his expertise in addressing complex 
challenges through advanced AI methodologies. With deep proficiency in machine learning, deep learning, generative AI, 
NLP, computer vision, and MLSecOps, Jeevan continues to develop secure and scalable AI solutions that bridge 
academic innovation with real-world applications. 

His recognition as a Fellow of the British Computer Society (FBCS) reflects his 
leadership and sustained impact on technology and AI innovation. He has also served as 
a judge for prestigious awards like the GlobeeÈ Awards and StevieÈ Awards, evaluating 
innovations in technology, cybersecurity, and customer service. Additionally, he was 
honored with the title of Adjunct Lecturer at the University of Sydney for his collaboration 
with neurology PhD scholars, where he developed machine learning models to support 
groundbreaking research. 

Jeevan's work exemplifies the integration of technical excellence, academic rigor, and industry relevance, solidifying his 
reputation as a thought leader and innovator in AI and technology. 
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SKPL Report 

Region 4 ï Science Kits for Public Libraries program 
Inspiring youth to consider Engineering careers 

 
John Zulaski here to ask for your help with the 2025 ñCall for SKPL Grant applicationsò. The IEEE- Region 4 Science Kits 
for Public Libraries (SKPL) Grant program is again offering up to $2,000 in funding to public libraries located within Region 
4 to enable them to build a circulating collection of science kits.  
 
Do your part 
Applications are now being accepted until January 17, 2025. Drop off a flyer at your local library to make them aware of 
this Grant opportunity. To download the flyer, go to: https://r4.ieee.org/skpl/get-involved/ Public Libraries have a 
long tradition of building stronger communities by providing 
life-long learning for children and teens. Please take the 
opportunity to enrich the resources that your public library 
has to offer. 
 
SKPL Impact 

According to Joy Kyhn ï Ravenna Public Library Director, 
ñThis is an amazing opportunity for our community.  We are a 
rural, small, low-to-moderate income community and I try 
hard to provide opportunities that larger more funded libraries 
offer their patrons.  This program has really impacted our 
community.ò  

ñThe impact was tremendous in increasing our checkout numbers and also a new love 
for non-fiction books.  Itôs harder to get the 10-year-olds and older to gravitate towards 
non-fiction books, but the science kits have done just that.  Not only have the science 
kits benefited our general patron usage, but it has also helped us provide much needed 
equipment for our homeschooling families as well.ò The West family has checked out 
nearly all the science kits for their two girls. According to their mother, ñThe science kits 
in the library have granted us access to equipment we would have never been able to 
afford to purchase for our homeschool science lessons. Now the girls can get hands-on 
learning experiences!ò  
 
Orin K, age 12. Really liked the Motor Machines kit. This Science Kit has taught me 
about different types of motors.ò ñI got to take this kit home to my Papaôs house.  He 
works on motors, and we worked on this kit together.ò 

 
Want to know more? Go to  https://r4.ieee.org/skpl  
 
Help create more STEM teaching moments              Donate 
 
  

  

https://r4.ieee.org/skpl/get-involved/
https://r4.ieee.org/skpl
https://secure.ieeefoundation.org/site/Donation2?df_id=1700&1700.donation=form1&mfc_pref=T
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HTB Update 

IEEE Humanitarian Technology Board Completes Second Year After 2022 Re-establishment 

Bruce Howell, Region 4 Humanitarian Activities Coordinator 

In November of 2022, the IEEE Board of Directors approved to re-establish the Humanitarian Activities Committee (HAC) 

as the IEEE Humanitarian Technologies Board (HTB). This newly re-established HTB is now finishing its second year 

under the leadership of the first Humanitarian Technologies Board Chair, Lwanga Herbert. During 2023-2024, the HTB 

completed several key objectives including authoring an Operations Manual in addition revamping the IEEEôs 

Humanitarian web site, https://htb.ieee.org. Most of these HTB accomplishments are nicely summarized in the first ever 

Humanitarian Technologies Board Annual Report. 

The new HTB operations manual includes Mission, Vision and Objectives statements as well as some key definitions. 

Possibly the most important definition is of Humanitarian Technology, which is stated as ñThose IEEE programs and 

activities focused principally on applying science, engineering, and technology to satisfy the unaddressed social needs of 

specific communities which are not adequately served by existing government, commercial, or non-commercial services.ò  

Additionally, the IEEE HTB mission is ñTo support impactful and ethically informed volunteer-led initiatives, programs and 

projects, and mutually beneficial partnerships, as well as to inform policy formulation that harness technology and 

innovation to address societal challenges (including disaster recovery) in a responsive, effective, and sustainable way.ò   

The elevation of HAC to the new board is commensurate with the growing numbers of SIGHT membership, project 

proposals, and funded teams, In addition to the 30% of all active IEEE members (and 60% of active IEEE student 

members) who indicate an interest in humanitarian programs at IEEE when they join the association or renew their annual 

membership. It also demonstrates the support of IEEE leaders, who have provided the structure to expand upon the 

significant achievements of HAC in its eleven years as an ad hoc committee and ñstandingò committee reporting to the 

IEEE Board of Directors. Humanitarian technology activities are important to IEEE members and are intrinsic to IEEEôs 

identity and mission. 

 

The predecessor to the HTB was the IEEE Humanitarian Activities Committee (HAC) which was first launched in 2016 as 

a committee of IEEE reporting to the IEEE Board of Directors (BoD). HAC was an outgrowth of the IEEE Humanitarian Ad 

Hoc Committee (HAHC) that was appointed at the end of 2011 by IEEE President Moshe Kam and finished in 2015 with 

the successful approval by the IEEE BoD of the HAC governance documents. 

  

https://htb.ieee.org/
https://htb.ieee.org./


December 16, 2024 [IEEE REGION 4 - NEWSLETTER] 

 

          Page 30 

R4 EAB Award 

IEEE Educational Activities Board (EAB) Awards recognize and honor major contributions in the development and 
implementation of educational programs and activities, either formal or otherwise, that relate directly to the discipline of 
electrical and electronics engineering. This includes, but not limited to, continuing education, pre-university guidance, 
accreditation, educational innovations, and private sector support of educational institutions or activities. 

 
Congratulations to our very own Ronald Jenson for being 
awarded the HKN Distinguished Service Award. The 
Distinguished Service Award was initiated in 1971 to recognize 
those members who have devoted years of service to Eta Kappa 
Nu (or IEEE-HKN), resulting in significant benefits to all of the 
societyôs members. The award is based on lifetime contributions 
to Eta Kappa Nu (or IEEE-HKN) and is limited to one recipient 
each year.  
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IEC Update 

Have an idea to share, requirement to engage with members in industries at IEEE Region 4 

then why wait...? reach out now to your IEEE Region 4 one stop team of experts at r4-

iec@ieee.org. We will make that collaboration possible and seamless for you. All it takes is one 

email to one ID!! 

 

2024 Winners of R4 IEC Section Awards!!! 

R4 IEC is pleased to acknowledge and recognize the work of the following sections for 

promoting industry themed in person and virtual events through their sections and local 

industry partners. A big applause to these sections in being IEEEôs shining lights 

showcasing the industries in our region!! 

V IEEE Northeastern Wisconsin Section  

V IEEE Cedar Rapids Section 

V IEEE Milwaukee Section 

V IEEE Southeastern Michigan Section 

 

 

IEEE Region 4 Industry Engagement Committee - Call for volunteers!! 

Interested in leading the interactions and liaising between IEEE and fortune 500 companies, multiple micro, small and 

medium scale enterprises across industries in the mid-west? Then don't wait, join the R4 Industry Engagement Committee 

and be the crucial bridge connecting two critical cornerstones of engineering in the Midwest ï IEEE & our industries. For 

more details regarding this excellent opportunity please contact: r4-iec@ieee.org 

 

Nuclear Fusion Technologies new address - ñAmericaôs Dairylandò 
 
Yes, you read it right. Wisconsin has for years been the home ground for breakthrough technological advancements in 

the near impossible field of nuclear fusion technology. Itôs a trifecta effect pursued relentlessly over the years by coming 

together of academia, local industry and government agencies in the spirit of engage and excel.  Curious to know more 

about whatôs this all about? Read on the below articles for an inside view of nuclear fusion technology and how itôs 

evolving, shaping the future right at our own lovely IEEE Region 4-member state ï Wisconsin!!! 

V How southern Wisconsin could become a nuclear fusion mecca 

https://captimes.com/news/how-southern-wisconsin-could-become-a-nuclear-fusion-mecca/article_673a3740-

8011-11ef-90b0-e79bb1399697.html 

 

V 5 Reasons Wisconsin is Leading the Way for Fusion 

https://www.shinefusion.com/blog/5-reasons-wisconsin-is-leading-the-way-for-fusion 

 

V UW-Madison one step closer to harnessing the power of the sun through fusion research 

https://www.wpr.org/news/uw-madison-one-step-closer-to-harnessing-the-power-of-the-sun-through-fusion-

research 

 

V Hungry for Energy, Amazon, Google and Microsoft Turn to Nuclear Power 

https://www.nytimes.com/2024/10/16/business/energy-environment/amazon-google-microsoft-nuclear-energy.html 

 

 

mailto:r4-iec@ieee.org
https://captimes.com/news/how-southern-wisconsin-could-become-a-nuclear-fusion-mecca/article_673a3740-8011-11ef-90b0-e79bb1399697.html
https://captimes.com/news/how-southern-wisconsin-could-become-a-nuclear-fusion-mecca/article_673a3740-8011-11ef-90b0-e79bb1399697.html
https://www.shinefusion.com/blog/5-reasons-wisconsin-is-leading-the-way-for-fusion
https://www.wpr.org/news/uw-madison-one-step-closer-to-harnessing-the-power-of-the-sun-through-fusion-research
https://www.wpr.org/news/uw-madison-one-step-closer-to-harnessing-the-power-of-the-sun-through-fusion-research
https://www.nytimes.com/2024/10/16/business/energy-environment/amazon-google-microsoft-nuclear-energy.html
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API Gateways 

API Gateways: A Critical Component for API Success 

 

In the rapidly evolving landscape of software development, APIs (Application Programming Interfaces) have become the 
backbone of modern applications. They enable different software systems to communicate and share data seamlessly. 
However, as the number of APIs grows, managing them efficiently becomes increasingly complex. This is where API 
gateways come into play. API gateways are a critical component for API success, providing a centralized entry point for 
managing, securing, and optimizing API traffic. 
 
What is an API? 

APIs, or Application Programming Interfaces, are essential tools in modern software development. They allow different 
software applications to communicate with each other, enabling the integration of various services and functionalities. 
APIs act as intermediaries that define the methods and data formats that applications can use to request and exchange 
information. 
 

Why are APIs important? 

1. Interoperability: APIs enable different systems and applications to work together, regardless of their underlying 
technologies. This interoperability is crucial for building complex, interconnected systems. 
2. Efficiency: By providing predefined methods for accessing data and services, APIs streamline development processes. 
Developers can leverage existing APIs to add functionality to their applications without reinventing the wheel. 
3. Scalability: APIs allow services to be scaled independently. For example, a mobile app can use an API to fetch data 
from a server, which can be scaled to handle increasing numbers of requests. 
4. Innovation: APIs foster innovation by allowing developers to build on top of existing services. This modular approach 
encourages the creation of new applications and services that can interact seamlessly with others. 
 

What is an API Gateway? 

An API gateway acts as an intermediary between clients and backend services. It handles all incoming API requests, 
routes them to the appropriate services, and then returns the responses to the clients. Essentially, it serves as a single 
point of entry for all API interactions, simplifying the management of multiple APIs. 
 

 
Working of API Gateway 

Key Functions of an API Gateway 

1. Routing and Load Balancing: API gateways intelligently route requests to the appropriate backend services. They 
can also distribute traffic evenly across multiple instances of a service, ensuring high availability and reliability. 
2. Security: One of the most critical functions of an API gateway is to enforce security policies. This includes 
authentication, authorization, and rate limiting. By centralizing security, API gateways help protect backend services from 
unauthorized access and potential attacks. 
3. Protocol Translation: API gateways can translate between different protocols, such as HTTP, HTTPS, WebSocket, 
and gRPC. This allows clients to communicate with backend services using their preferred protocols without requiring 
changes to the services themselves. 



December 16, 2024 [IEEE REGION 4 - NEWSLETTER] 

 

          Page 33 

4. Caching: To improve performance and reduce latency, API gateways can cache responses from backend services. 
This is particularly useful for frequently accessed data, as it reduces the load on backend services and speeds up 
response times. 
5. Monitoring and Analytics: API gateways provide valuable insights into API usage and performance. They can track 
metrics such as request counts, response times, and error rates, helping developers identify and address issues 
proactively. 
6. Transformation and Aggregation: API gateways can modify requests and responses on the fly, such as adding 
headers, changing payload formats, or aggregating data from multiple services into a single response. This flexibility 
simplifies the integration of diverse services. 
 

 
 

Benefits of Using an API Gateway 

1. Simplified API Management: By centralizing API management, API gateways reduce the complexity of handling 
multiple APIs. This makes it easier to implement consistent policies and monitor API performance. 
2. Enhanced Security: API gateways provide a unified layer of security, ensuring that all API requests are authenticated 
and authorized. This reduces the risk of security breaches and protects sensitive data. 
3. Improved Performance: With features like caching and load balancing, API gateways enhance the performance and 
reliability of APIs. This leads to a better user experience and higher customer satisfaction. 
4. Scalability: API gateways enable seamless scaling of backend services by distributing traffic and managing load. This 
ensures that APIs can handle increased demand without compromising performance. 
5. Flexibility: API gateways support protocol translation and request/response transformation, making it easier to 
integrate diverse services and adapt to changing requirements. 
 

Conclusion 

In today's interconnected world, APIs are essential for enabling communication between different software systems. 
However, managing APIs effectively requires a robust solution that can handle security, performance, and scalability 
challenges. API gateways provide this solution, serving as a critical component for API success. By centralizing API 
management, enhancing security, and optimizing performance, API gateways empower organizations to build and 
maintain reliable, high-performing APIs that drive business growth. 
As the demand for APIs continues to grow, the role of API gateways will become even more crucial. Organizations that 
leverage the power of API gateways will be better positioned to succeed in the competitive landscape of modern software 
development. 
 

About the Author:  
















































