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			“Knowledge is power. Information is liberating. Education is the premise of progress, in every society, in every family.”

			—Kofi Annan

			Foreword

			If you’ve ever looked down at your smartphone or stared at the screen in front of you and wondered, “what’s going on in there,” Will wrote this book for you.

			I host a morning show called First News on 570 on WWNC 570AM. Our show serves the greater Asheville area and Western North Carolina. We deliver the nation and world’s most important news and insights. On Thursday mornings we deliver a segment called Top Tech News on Thursdays with Will Mapp and it is a fan favorite. He is an expert on everything that bleeps and bloops with blinking lights.

			When Will first came on the show, he was an immediate fit for the morning show puzzle. He brings a depth of knowledge and personality to the show listeners automatically gravitated towards. He breaks things down in easy-to-understand terms regular folks can understand. I never have to question Will or his team’s work. His stories are always what the audience is looking for each Thursday morning.

			We’ve come a long way from hand-cranking mechanical gears, loading punch cards, and tossing around floppy disks. We spend more than eleven hours a day staring at some sort of computer screen and we don’t know how they work. We throw around the term, “the algorithm” without knowing a lot about it. As our lives get more sophisticated and demanding, computers get more powerful and are more important. 

			As I’m writing this for Will’s book, Asheville is living in the aftermath of the one of the most devastating natural disasters to hurt our city. Hurricane Helene brought havoc to Asheville’s electrical and digital infrastructure. What’s great about Will is his ability to distill technology’s features into true benefits for people. We had him on after Hurricane Helene and he was pragmatic, “computers and digital content is the wave of the future, no doubt about it; but the reliability of old technology; like AM/FM radio, is not to be overlooked. Digital technology may be the flavor of the day, but the tried and tested capabilities of what some consider archaic technology still very much has a place in the 21st Century.”

			This is who wrote this book. He wrote it so you can understand technology’s place in our lives and how we can best use it. He is a trustworthy voice moving past hype and empowering you. 

			Knowing how computers work and how these machines power software influencing our spending habits and political beliefs opens our eyes. We can reclaim our power with this information. Seven Brief Lessons is a fast and enjoyable read. Will guides you from where we started, where we are, and where we’re going.

			I hope you enjoy this book as much as I enjoy hosting Will every Thursday morning. You’re in for a treat.

			Mark Starling

			Host of First News on 570

			WWNC

			Asheville, North Carolina

			Special Thanks

			I want to give a special thanks to Carlo Rovelli. I’m a science nerd and a huge fan of his work. I began writing the book before giving it a title, and Carlo Rovelli’s, ‘Seven Brief Lessons on Physics’, inspired me to rethink the book’s content and you are reading the result of that inspiration. I reached out to Dr. Rovelli and asked him if I could borrow his title and title my book similarly. He gave his permission and the rest is in print.

			Thank you, Carlo Rovelli, for all of your contributions to physics, and for the title of this book.

			Preface

			My love affair with computing began when I was seven years old. On a fateful Christmas morning, my parents gifted me a Radio Shack Tandy TRS (“Trash”) 80 computer. As a young country boy growing up on Virginia’s Eastern Shore, my trusty Trash-80 was a gateway to expressing my creativity, traveling to distant worlds, and eventually inventing worlds of my own. I started as a self-taught believer in BASIC, a deceptively simple yet potentially complex programming language.

			I grew up on movies like ‘The Last Starfighter’, where a kid like me who lived in a trailer park became the reluctant hero. ‘Wargames’, where the misunderstood and talented computer nerd figures out a way to save the day; and of course, ‘TRON’, where the smart, creative inventor triumphs over the corporate suit.

			These types of fiction, and hours of typing and creating on my TRS-80, influenced my development into the person I am, and still fuel my desire to live the life I want to live in the world I want to create.

			Years of internships at space agencies, stints at software companies you know of and others you don’t, and a couple of video games later, I have written this book for you.

			We live in a world of bits and bytes, of 1s and 0s. Every day, computing impacts all aspects of our lives, from the instant we wake up to the moment we drift back to sleep. Whether we love computers or loathe them, they are a constant presence in our world. But we take computing machines for granted, expecting them to perform to our every whim. When they perform well, we are delighted, but when they fail, we curse the digital gods and try not to fling the machine across the room.

			This book isn’t going to teach you how to use a computer, or how to use a specific application. There are fantastic series of books for that. But if you’ve ever stared at the screen in front of you and wondered, “What’s going on there?” this book is for you. I hope to demystify computing and explain what computing devices do and how they do it.

			The book begins with the world’s first known computer and why we began using computing devices. You’ll learn how computers communicate with each other, and what makes up a computer’s anatomy. You’ll find out how we communicate with computers, and how humans write programs that are translated into languages computers understand. By the end of this book, we’ll explore our relationships with computers and what the future of computing may look like.

			After reading Seven Brief Lessons, you will understand more about computing and how the devices we use enable us to live, work, and play.

			I wrote this book for you—“For the Benefit of All Mankind.” Thank you.

			

			Chapter One
Beads to Binary

			It was a hot day, but the souk was lively and teeming with people. Greek traders had just sailed across the Mediterranean Sea and landed at the Levantine port city of Tyre, bringing their best olive oils, wines, and decorative pottery to the city for trading.

			Damokles guided his donkey, who was pulling a fully laden cart, to Amir’s trading hut. After catching up on what had happened in the past year, Amir and Damokles got down to business. Damokles slowly tallied 44 jugs of olive oil, 104 jugs of wine, and 200 empty pottery jugs, marking his figures on a hank of animal hide he’d brought with him, using a broken piece of gypsum. Amir placed a curious-looking tray of beads threaded with wooden sticks on the table. He shifted the many rows of beads around with rapid precision, then wrote “50 tusks of ivory” on Damokles’ tally hide. He shifted more beads around, and scribbled “120 bronze swords.” Amir did this again for glass jars, silks, and gold pieces in half the time it took Damokles to mark his tallies.

			After the usual haggling, Damokles and Amir arrived at an accord. While watching their apprentices load up Damokles’ carts, the quizzical greek took a sip of chilled spiced tea and asked Amir about the strange tray of beads he used for counting during the deal.

			“That? It’s an abk1,” Amir told him.

			Damokles responded, “Can you teach me how it works?”

			In The Beginning—There Were Numbers

			We start understanding computers by talking about numbers. Everything inside of a computer is a number. Numbers are easy to manipulate. We can add, subtract, multiply, divide, double, halve, quadruple, and shift numbers to get different numbers. Using the right numbers, we can represent anything we want. We can add or subtract numbers to represent our bank account’s balance. By combining three numbers of different values we can represent over 16 million colors. By encoding numbers between 20 and 44,100, we can make music.

			But before we can do any of these things, we should talk a about how we got here, and understand some things about numbers. So, let’s get started.

			Computer Technology Is Old. Really Old

			

			Humankind has always needed computing. Whether it was determining the number of people in our tribe, measuring height, or determining quantities of more or less, the ideas of counting, measuring, and tabulating are older than recorded history.

			Archeological evidence suggests humans had the notion of “more or less” more than 50,000 years ago (Early Counting Systems n.d.). The fossil record produced tally sticks, measuring rods, and other instruments used for measuring height, counting the population, and tracking things (Early Counting Systems n.d.).

			Early Mesopotamians were using Sumerian number tables to perform simple addition and subtraction for their base-60 number system (Abacus n.d.) in 2700 BCE.

			As people began traveling and trading, they needed to agree on the quantity of goods and amount of currency to exchange. As trade became more complex, so did the computations. It was just plain tedious to mark hashes on animal hide, wood, or papyrus. This barely left time to make it back home before the next rainy season. We have the ancient Phoenicians to thank for evolving the Sumerian counting tables into the world’s first computer: The Abk.

			“[The Egyptians] write their characters and reckon with pebbles, bringing their hand from right to left, while the Greeks go from left to right.”

			—Herodotus of Halicarnassus Histories

			The Abacus: An Early “Computer”

			The abacus is one of mankind’s most important inventions and was the earliest handheld calculator. Abaci consists of rows of movable beads in a rectangular frame, where each row of beads represents a numerical digit. A number’s digits can be calculated by sliding beads back and forth in each row.

			Abaci are very sophisticated calculators and used to perform basic arithmetic and sophisticated mathematics, including square and cubic roots. Today, the abacus is introduced to many Westerners in early grade school as a teaching tool for basic arithmetic, but around the world, many people continue to use the abacus in trading and accounting, especially in post-Soviet-era countries.

			The abacus most westerners are familiar with is the Japanese soroban. The soroban has a row of beads for each decimal place you need to compute. Working your way from right to left, the places are ones, tens, hundreds, thousands, and on up. Addition is performed from left to right, with carries working in reverse.

			Subtraction is performed working from right to left, with borrows working in reverse. WikiHow has a great article explaining how to use the soroban abacus. I’ve provided a link in the References section.

			Don’t let the colorful beads of an abacus fool you into thinking it’s simple or rudimentary. American theoretical physicist Richard Feynman was a noted math expert, who faced off against a Japanese abacus expert. In a contest of abacus versus pen and paper, the abacus master performed addition, subtraction, and multiplication computations faster than Feynman.

			[image: A hand holding a abacusDescription automatically generated]

			

			Figure 1.1 A Japanese Soroban

			Courtesy Wikipedia, User: Kowlonese

			The Pascaline Computer

			Unlike today, upgrades in early computing technology were slow to materialize. Nearly 4300 years would pass before the next big thing in computing was invented.

			Teenaged Blaise Pascal invented the world’s first mechanical calculator in 1645, after three years of effort and fifty prototypes, to help his father perform his tax collection duties. In the ten years following his invention, the child prodigy built twenty more Pascalines.

			The Pascaline used dials and input wheels to set digits. Rotating gears worked in sequence to add or subtract numbers. The Pascaline had a key feature: the ability to carry digits over when the gears rotated in sync. Like many early technologies, the Pascaline’s cost was

			
			
			
			
			
			
			
			
			
			
			
				
					
					
					
					
					
				
				
					
							
							
						
							
							
						
							
							
						
							
							
						
							
							
						
					

					
							
							
						
							
							
						
							
							
						
							
							
						
							
							
						
					

					
							
							
						
							
							
						
							
							
						
							
							
						
							
							
						
					

					
							
							
						
							
							
						
							
							
						
							
							
						
							
							
						
					

				
			

			
			
				
					
					
					
					
					
				
				
					
							
							
						
							
							
						
							
							
						
							
							
						
							
							
						
					

					
							
							
						
							
							
						
							
							
						
							
							
						
							
							
						
					

					
							
							
						
							
							
						
							
							
						
							
							
						
							
							
						
					

					
							
							
						
							
							
						
							
							
						
							
							
						
							
							
						
					

				
			

			
			
				
					
					
					
					
				
				
					
							
							
						
							
							
						
							
							
						
							
							
						
					

					
							
							
							
						
							
							
						
							
							
						
							
							
						
					

				
			

			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
				
					
					
					
					
					
					
					
					
				
				
					
							
							
						
							
							
						
							
							
						
							
							
						
							
							
						
							
							
						
							
							
						
							
							
						
					

					
							
							
						
							
							
						
							
							
						
							
							
						
							
							
						
							
							
						
							
							
						
							
							
						
					

					
							
							
						
							
							
						
							
							
						
							
							
						
							
							
						
							
							
						
							
							
						
							
							
						
					

				
			

			
			
			
			
			
			
			
			
				
					
					
					
					
					
					
				
				
					
							
							
							
						
							
							
							
						
							
							
						
							
							
						
							
							
							
						
							
							
						
					

					
							
							
						
							
							
						
							
							
						
							
							
						
							
							
						
							
							
						
					

					
							
							
						
							
							
						
							
							
						
							
							
						
							
							
						
							
							
						
					

					
							
							
						
							
							
						
							
							
						
							
							
						
							
							
						
							
							
						
					

					
							
							
						
							
							
						
							
							
						
							
							
						
							
							
						
							
							
						
					

					
							
							
						
							
							
						
							
							
						
							
							
						
							
							
						
							
							
						
					

					
							
							
						
							
							
						
							
							
						
							
							
						
							
							
						
							
							
						
					

					
							
							
						
							
							
						
							
							
						
							
							
						
							
							
						
							
							
						
					

					
							
							
						
							
							
						
							
							
						
							
							
						
							
							
						
							
							
						
					

					
							
							
						
							
							
						
							
							
						
							
							
						
							
							
						
							
							
						
					

					
							
							
						
							
							
						
							
							
						
							
							
						
							
							
						
							
							
						
					

					
							
							
						
							
							
						
							
							
						
							
							
						
							
							
						
							
							
						
					

					
							
							
						
							
							
						
							
							
						
							
							
						
							
							
						
							
							
						
					

					
							
							
						
							
							
						
							
							
						
							
							
						
							
							
						
							
							
						
					

					
							
							
						
							
							
						
							
							
						
							
							
						
							
							
						
							
							
						
					

					
							
							
						
							
							
						
							
							
						
							
							
						
							
							
						
							
							
						
					

					
							
							
						
							
							
						
							
							
						
							
							
						
							
							
						
							
							
						
					

					
							
							
						
							
							
						
							
							
						
							
							
						
							
							
						
							
							
						
					

					
							
							
						
							
							
						
							
							
						
							
							
						
							
							
						
							
							
						
					

					
							
							
						
							
							
						
							
							
						
							
							
						
							
							
						
							
							
						
					

					
							
							
						
							
							
						
							
							
						
							
							
						
							
							
						
							
							
						
					

					
							
							
						
							
							
						
							
							
						
							
							
						
							
							
						
							
							
						
					

					
							
							
						
							
							
						
							
							
						
							
							
						
							
							
						
							
							
						
					

					
							
							
						
							
							
						
							
							
						
							
							
						
							
							
						
							
							
						
					

					
							
							
						
							
							
						
							
							
						
							
							
						
							
							
						
							
							
						
					

				
			

			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
				
					
					
					
					
					
					
				
				
					
							
							
						
							
							
						
							
							
						
							
							
						
							
							
						
							
							
						
					

					
							
							
						
							
							
						
							
							
						
							
							
						
							
							
						
							
							
						
					

				
			

			
			
			
				
					
					
					
					
					
					
				
				
					
							
							
						
							
							
						
							
							
						
							
							
						
							
							
						
							
							
						
					

					
							
							
						
							
							
						
							
							
						
							
							
						
							
							
						
							
							
						
					

				
			

			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
					Clean: Software should be easy to read, easy to understand, and easy to share.

					Tight: Software should be high-performing and only consume the resources it needs, including the amount of memory it needs to run as well as how much storage it consumes just sitting there.

					Manageable: Like most ideas, the software will evolve over time, so it needs to be adaptable and easily managed.

			

			
			
			
			
			
			
			
			
			
			
			
			
			
			
					Convert the number value to a string.

					Pad the start of the string with zeros to a maximum of four characters.

					Call the converted value, ‘invoiceId’.

			

			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
					Grasp pants with both hands.

					Bend over.

					Place left leg in left pants leg.

					Place right leg in right pants leg.

					Straighten your body to an upright position.

					Use your hands to pull the pants up to the waist.

					Button pants.

					Grasp the zipper with either hand’s index finger and thumb.

					Slowly pull the zipper up towards your face until the zipper stops.
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