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CHAPTER ONE

Al Arrives

During the 1950s, computer scientist John McCarthy set
up a computer workshop at the Massachusetts Institute
of Technology (MIT). There, he worked on computer time-
sharing. This process allowed multiple users to interact with
the central processing unit (CPU) of a single large-scale
computer. That, along with the creation of a new symbolic
language called LISP, helped McCarthy and others develop
the reasoning capabilities of early computers. McCarthy
coined the term artificial intelligence to describe future com-
puters that could perform tasks with the skill and speed of
humans.

During the 1960s, another MIT scientist, Joseph Wei-
zenbaum, wrote the ELIZA program. It simulated basic
conversation between humans and computers. If the user
typed “l am feeling sad today,” ELIZA might respond, “What
makes you feel sad?” In the back-and-forth dialogue, ELIZA
functioned much like a psychotherapist. But as more people
tried the software, Weizenbaum grew disenchanted. Users
were lulled into believing ELIZA understood their emotions
and exhibited human feelings. In Weizenbaum'’s view, ELIZA
was nothing more than an illusion, like a magic trick. Com-
menting on the perceived empathy of its output, he warned,
“A certain danger lurks there.”

Computer processing power was also boosting com-
munication among humans. A few years after Weizenbaum
created ELIZA, the US military unveiled Arpanet, a network
of linked computers. This technology enabled users to share
resources from different computer networks and to exchange




data and messages. Soon the system expanded to include uni-
versities and businesses in the United States and Europe.

Al Begins Learning
During the 1970s, as computer systems gained speed and con-
nectivity, video arcade games arrived. Perhaps the most popu-
lar was Pac-Man. Premiering in 1980, Pac-Man required play-
ers to use a joystick to steer the title character—a chomping
yellow ball—through a maze of dots. Chasing him through the
maze were several ghosts who could end a player’s turn if one of
them ever bumped into Pac-Man. The game was tough because
the ghosts moved faster as the levels progressed. Each ghost
was programmed to move by following a distinct pattern. The
red ghost, for example, always chased Pac-Man from behind,
whereas the pink and light blue ghosts tried to corner Pac-Man
from the front.

The ability of the game to outmaneuver Pac-Man made it seem
like the CPU that powered the game was thinking on its own. The
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game’s “intelligence,” however, was established by rule-based al-
gorithms. These formulas instructed the ghosts on the best path
to follow through the maze, according to their individual styles.
They were almost impossible to beat because the game’s CPU
processed instructions faster than a human could steer Pac-Man.

Arcade games quickly moved to console systems, which
could be set up at home on a television set. Video games also
were created for personal computers, and during the mid-1980s
the first online games were developed. Many used improved
Al prediction algorithms—like those pioneered in Pac-Man—to
make challenging in-game enemies. As the internet expanded
to millions of new users, improved graphics processors and the
World Wide Web made gaming among multiple users possible.
The system of linked computers also enabled the storage of
many kinds of data, such as books, newspapers, and films. The
internet became a nearly infinite storehouse of accessible data,
including text and images.

Computer scientists saw this data as a valuable resource. Dur-
ing the 1990s, they came up with ways to train algorithms to rec-
ognize patterns within the data, respond to text queries, and assign
labels to images. This machine learning was an important basis for
the next step in Al: computers that could imitate the functions of
the human brain. Among other things, machine learning made it
possible for computers to use massive amounts of data to predict
outcomes: how successful a new product would be, for example,
or the size of an audience for a television show or a movie.

As video games were growing smarter and spreading to online
platforms, Al arrived in the movie rental business. Netflix began
in 1997 as a DVD-sharing service that operated through the mail.
The company website collected detailed information on its cus-
tomers and deployed the developing Al technology to reveal use-
ful patterns in the data. For instance, it used collaborative filtering
to make movie recommendations to viewers. This type of Al relies



Chatbots Arrive

In 2022 ChatGPT hit the market. This chatbot can respond in natural language to any
question put to it. A free version of the software quickly drew millions of users. The bot,
however, does not just answer questions; it also carries out complex tasks that once took
a great deal of time and the skills of experienced humans. For example, a user could
prompt ChatGPT to craft an essay around a given topic, and the bot would generate a cor-
responding text in seconds. To catch the trend, major search engines such as Google and
Microsoft’s Bing incorporated similar chatbots in their results pages.

In addition to text, ChatGPT and other generative Al can manufacture images and
audio. This content can then be used in films, music scores, and other entertainment
venues. Such tools can construct puzzle games as well as assets and nonplayer charac-
ters for video games. Since there is no human work involved, there is no cost other than
the license for the software and payment for the person giving the chatbot instructions.
That also means no royalties are due to original creators. In the future, composers, film
directors, writers, and video game developers may train for a very different career as
a prompter.

primarily on patterns in user behavior—such as viewing history,
ratings, and interactions—across many users to identify people
with similar tastes and recommend movies they may enjoy. In
2007, when Netflix set up a movie-streaming online platform, it
added more algorithms to its recommendation process. Along
with collaborative filtering, the Netflix recommendation engine
matched actors, genres, and keyword descriptors among the
films a viewer had previously watched.

Netflix was the first media company to use Al to tailor its prod-
uct to individual customers. Improvements in computer process-
ing power and speed, and the new capabilities of machine learn-
ing, made it possible. Soon Al recommendations migrated to other
entertainment and business sectors. Web search engines used Al
tools to tailor their offerings to individual users, as did the advertis-
ing industry and social media platforms such as Facebook.

Increasing Processing Power
Through the early 2000s, newer graphics processing units (GPUs)
helped speed Al development. Unlike CPUs, which address tasks
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“We now have about
one trillion times

more computing sequentially, GPUs—initially designed to aid in
poweravaltlatt?le f°”;' drawing and image creation—could multitask.
experimentation, an s ,
storing the necessary Coupled with mclreased storage capacity, faster
data is 15 million and more dynamic processors fueled neural net-
times cheaper.” work design during the 2010s. Neural networks
__Kal-Fu Lee, author and Al are computational systems at the heart of ma-
researcher chine learning, processing input into output in a

way that imitates the human brain.

By the 2020s, data storage and processing power were Sig-
nificantly improved. “Compared to when | made my cold start in Al
forty years ago,” wrote Al researcher Kai-Fu Lee in his 2021 book
Al 2041, “we now have about one trillion times more computing
power available for Al experimentation, and storing the necessary
data is 15 million times cheaper.”™

Researchers such as Lee could now train Al systems on
mountains of data “scraped” from the internet. The data could be
processed quickly, and computers could make decisions, pre-
dict outcomes, and recognize objects and speech. The new Al
was useful in helping companies market new consumer products
or aiding banking officers in deciding who qualifies for a loan. It
could also prove helpful to movie and television studios deciding
which projects to produce for a mass audience.

Pattern matching in early Al also allowed for the development
of natural language processing (NLP). Computers were trained
on millions of texts on the internet and other sources to recognize
how words and phrases logically connect. Imitating what they
learn, Al programs could understand complex texts and return
answers in natural, conversational language. GPUs trained on
large datasets allowed for the growth of deep learning—a pro-
cess in which neural networks could train extensively on pattern
recognition. NLP allowed these processes to read input and gen-
erate logical output in response.

This so-called generative Al did not simply reiterate what it
had learned but instead drafted its responses in newly formed
text—even if that text was drawn from its understanding of the
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