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Data Centers and AI Hardware Chips is the first of a two-part series on the subject of AI. This book focuses on the effects of special AI hardware chips such as those produced by Nvidia, and the resulting impact of data centers, also known as data farms. The goal of this book is to inform readers, especially voters, administrators, decision makers, investors, and environmentalists, about the effects of the hardware chips at the center of the current AI revolution and and the actual and perceived need for gigantic data centers for massive amounts of clean water and huge amounts of power from the electrical grid to allow the specialized AI chips to function efficiently as new data centers are built and existing data centers grow in size.

The book is intended for the average reader, with little or no special interest or training  in any form of computer technology whatsoever, but with a strong interest in understanding what is currently making immense changes in society. As we will show, a sense of the pervasiveness of computer gaming and the use of computer animation in the popular media can be helpful in providing this knowledge. Learning about how case studies of seemingly groundbreaking technologies that eventually failed and companies whose products are no longer very successful will provide information to potential to investors and to communities wishing to attract industries to their area should read this book.

As a professor of Computer Science for twenty-five years, with nine of those years spent as a department chair, who had to describe the importance of critical investments in technology and those technologies that were likely to be dead-end efforts to a large range of administrators, and funders, in addition to students, researchers, and the larger community.

(NOTE: My book AI And You, still in print, was an earlier version of this book. There is no need to buy both if you already have the older book.)
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The second book in this series, Producing Practically Perfect AI Products, is forthcoming later this year. It focuses on the software aspects of AI implementations such as ChatGPT, OpenAI, and Anthropic’s Claude and their chatbox interfaces. As is the case with the earlier books, it is intended for a wide audience with requiring any special technical knowledge, just with interest in the subject. 
	[image: ]
	 	[image: ]


[image: ]

Introduction


[image: ]


––––––––
[image: ]


Why is there so much interest in special chips and huge infrastructure investments in electrical power generation and water for cooling massive installations in order for these chips to be used for artificial intelligence? At the time this book is being written in early 2026, the chip maker Nvidia, whose major products are chips especially designed for artificial intelligence, is the most valuable company in the world as measured by its stock price evaluation. In addition to the factories that create these highly specialized chips, a huge amount of money is being allocated to the construction and operation of huge data centers that use computers developed by Nvidia and others to enable efficient artificial intelligence computation. The data centers are predicted to use huge amounts of electricity to operate the massive installations running AI and massive amounts of water to cool the data centers. (The term AI is typically written as either A.I or as AI; I prefer the shorter AI.)

Along with these data centers and their demands for electrical and environmental resources, there are demands for financial resources, too. Some of the many jobs lost to layoffs now occurring in some of the biggest technology companies in the United States appear to be due to companies reducing costs to gain more financial resources for investment, with many companies fearing being left behind in the international AI frenzy to have the best technology. Massive changes are happening in the workforce due to AI, and much greater disruptions are expected in the future. 

Unfortunately, most commentators seem to find it very difficult to explain the rush of companies to create enough value for their AI efforts to justify the data centers that produce enormous amounts of electricity and need huge amounts of water for cooling the data centers that use these chips for AI, causing major changes in both jobs and energy production. I was surprised to see these changes come so quickly—and I was a Professor of Computer Science for 25 years, a Department Chair for nine of those years and a Professor of Mathematics for the sixteen years before that.

Perhaps the actions of investors in the New York Stock Exchange can give us some perspective. The so-called Magnificent Seven—Amazon, Apple, Alphabet (formerly Google), Meta Platforms (formerly Facebook), Microsoft, Nvidia, and Tesla—all have a long history of creating important products or technological improvements, excepts for Nvidia, which had been reasonably profitable for many years but has been incredibly valuable for only a few of these years.

Here are some of the well-known the basic products and services (killer apps) that these six other huge companies have developed since their creation to help make them worth so much. Can Nvidia do as well? Let’s take a look at the AI-related actions taken by the Magnificent Seven.

Amazon’s first extremely valuable product was its online book store that was created at the same time that multiple fulfillment centers for sales were being created. After the online book store became successful, Amazon made itself into the first place that many shoppers turn to when making a purchase. Amazon leveraged its technology to develop a strong business model for online purchasing. Because of their vast computing needs, they have invested in computers and software for web services and cloud computing services, which are immensely profitable supporting other massive businesses. It also invests in systems for spacecraft and rocketry. Of course, Amazon is investing heavenly into AI to improve customer service, and has laid off many of its software professionals.

Apple created high-quality computers with high-performance computing capability in relatively inexpensive home computers. This was followed by ground-breaking products, including smartphones, tablets, and the App Store. Apple has begun a cooperative effort with Google to use more AI in its voice interface, Siri, thus creating a more powerful “personal assistant.”

Alphabet (formerly Google) became the leader in Internet searching very early. In return for the ability to search freely, users paid indirectly by giving companies enough information for the creation of personal ads that were specifically targeted to the user. Applications have been developed with the intention of encouraging the user to stay within the Google ecosystem and not use tools from their competitors. Google has already adapted the use of its AI product, Gemini, for interfacing with humans, in a so-called “personal assistant.” In addition to these endeavors, the company has developed an extremely popular smart phone, the Android. Google Glass is an interesting product, but has not yet become a sensational financial success.

Meta Platforms (formerly Facebook) produced a high-quality, easy to use product for using social networks. Ad revenue, both from companies and from political and other organizations was huge. Being the leader in general social networking has provided Meta with a huge targeted audience. The company is using AI to match its users with others who may have some similar interests, all in the interest of increasing revenue through targeted advertising.

Microsoft created a version of the BASIC programming language, which stands for  Beginner’s All Purpose Symbolic Instruction Code, which it then expanded to Microsoft Visual BASIC, then to Microsoft Visual C, then to Microsoft Visual C++ and then finally to part of Visual Studio. These languages have become dominant in educational computing and also with nearly all hobbyists. The operating system MS-DOS and its successor, Microsoft Windows, were available on most personal computers. Microsoft Word became the dominant word processor and is still the keystone of Microsoft Office. It wants to improve the capability of current products such as Microsoft Project to manage development environments and grow new outlets. AI can be a major factor in these efforts. It is not surprising that the Microsoft product, Copilot, has become dominant in the field of AI also.

Tesla created high-performance electric cars and ground-breaking methods for servicing them. In general, the Tesla cars are not sold at physical dealer locations nor are they serviced at Tesla dealers. Instead, the software that operates the motors
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	Microsoft invests much of 3.9 trillion in two companies: OpenAI and Intel.

	OpenAI has a 300 billion deal with Oracle.

	Oracle spends tens of billions dollars on Nvidia chips.

	Nvidia agrees to invest up to 100 billion in OpenAI.

	OpenAI will deploy 6 gigawatts of AMD graphical processing units (GPUs)

	AMD gives OpenAI options to buy up to 160 million shares.
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