


Marginalia: Ideas across Time

Picture a simple, two-dimensional grid. We can plot an idea’s expression along the x-axis and its specificity along the y-axis. As you sharpen and define the idea, it moves up the y-axis. As you articulate and share it, it moves rightward along the x-axis. When an idea moves far along both axes, we can say it’s widely understood.


Most ideas never make it that far. Think, for instance, about a hunch. It lingers at the bottom of the y-axis—a shadowy, gooey notion in the mind. And since it’s not yet clear enough to talk about, it also remains low on the x-axis. Ideas that cluster in this quadrant of the grid are vague and private.
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We might also have precise, fully formed ideas but leave them unsaid. Perhaps they’re too personal, complicated, or simply ill timed to express. These would be high on the y-axis, low on the x-axis. Ideas that cluster in this portion of the grid are precise but private.


Of course, we sometimes blurt, post, text, email, or otherwise broadcast half-formed ideas. Ideas in this low-y, high-x cluster are vague but public. Only when ideas are both fully formed and fully expressed do they cluster in the high-y, high-x, precise-and-public quadrant.


Charles Darwin’s theory of evolution follows this trajectory. It started as a hazy intuition, sparked by his observations during the voyage of the HMS Beagle. He noticed differences among species that ignited his curiosity about natural adaptation. At that stage there was no theory, only vague impressions and questions. But over time Darwin’s ideas migrated up the y-axis, taking shape and gaining clarity. A theory began to emerge, a detailed understanding of natural selection. It became precise but private, recorded in notebooks and shared only with a trusted few. The leap to precise and public came with the publication of On the Origin of Species, articulating his once-private thoughts for a wider audience.


The book turned a hunch into a revolutionary idea, triggering immediate debate and forever changing the study of biological science and other fields. Isaac Newton’s Principia Mathematica traveled a similar route to similar effect. So, too, for that matter, did Harriet Beecher Stowe’s Uncle Tom’s Cabin.


Stowe’s outrage over the injustice of slavery simmered in private for years. Eventually, her general impressions took shape through writing, turning into characters and plot lines that illuminated the brutality of slavery. Stowe’s conviction gained specificity as a private thought, but it became a social force only when she shoved it into the public sphere. Once published, Uncle Tom’s Cabin changed the terms of the debate, shaping attitudes and becoming a rallying cry for abolition. By moving across the idea grid from vague and private to precise and public, Stowe’s convictions changed the course of American history.


But here’s the twist: Two dimensions aren’t enough. Ideas don’t simply become more precise or more public; they can persist, resonate, and evolve. To capture this dynamic, we need a z-axis, representing time itself. Now the idea grid extends into a third dimension, where ideas linger. And, as a technology, it’s books that make this z-axis possible. By preserving ideas in a physical form, books allow thoughts to reach beyond their original moment, crossing decades, centuries, even millennia.


The z-axis lets ideas outlive their creators. When Darwin wrote On the Origin of Species, he did more than make his thoughts precise and public; he ignited a conversation that would extend across generations. We can say the same about Newton’s Principia and Stowe’s Uncle Tom’s Cabin. The z-axis doesn’t simply preserve ideas; it can also ensure that they take root in our cultural consciousness.


That said, such persistence comes with complications. An idea that once seemed clear can become obscure, sliding down the y-axis as it gets refracted through the lenses of different eras and distant readers. What Darwin wrote in the nineteenth century possessed a particular clarity to his contemporaries, but as his ideas have traveled along the z-axis, they’ve encountered new interpretations, discoveries, and paradigms, resulting in a lower position on the x-axis as the Origin commands less direct public attention than it once did. And the same, of course, holds for the thinking of Newton and Stowe.
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Long before Darwin, Newton, or Stowe, the philosopher Socrates understood this tension. He worried that books were too static and unable to adapt or respond to new questions. A book, he argued, cannot answer back when challenged; it says the same thing to everyone, regardless of their time. But that’s only half the story. Books may be fixed, but their meanings are not. Each reader, in each era, brings a new perspective, reinterpreting and reshaping the ideas within. The z-axis is not just about persistence; it’s also about the ongoing dialogue between past and present.


The z-axis doesn’t simply let ideas endure; it makes them dynamic, allowing them to be recast, reimagined, and reconfigured by readers from one generation to the next. Books enable ideas to encounter new audiences, to be read with fresh eyes, to inspire new thoughts. A text’s journey along the z-axis is full of reinterpretations, revisions, rebuttals, even misreadings. An idea that once seemed precise can become more ambiguous as its original context fades, only to find new relevance when that context shifts again.


This is the paradox of books: They freeze ideas in time and yet also make them endlessly revisitable and revisable. With the z-axis, the idea grid becomes more than just a map of how ideas grow. It’s a map of how they live, how they reach across time, and how they remain part of our collective consciousness. The x-axis of expression and the y-axis of spec-ificity show us how thoughts take shape, but the z-axis reveals how they endure, adapt, and transform. And books are the information technology that allows ideas to make this journey, inviting new interpretations and shaping the world we inhabit.


Ready to see how?






Marginalia: The Genesis of Writing

Most of what we know or assume doesn’t come from direct experience. We rely on reports of other people’s experiences (or reports of those reports). If a hunter knows about a high-yield game trail or a superior method for felling prey, that information vanishes if he’s trampled by his quarry or eaten by something else. It’s the same regarding what mushrooms to forage, what to forgo, or any other situation in which a person would rather know than not. Information stored in one person’s head, unless shared, dies when they do. So we pass it along.


Sharing ideas is why parents raise children, elders train youths, masters instruct apprentices, priests initiate acolytes, and so on. We call that process of sharing and the body of knowledge it produces tradition. It’s how our ancestors learned to hunt, fish, and farm and read trail spoor, stars, and seasons. It’s also how foundational ideas about being human were first gathered, spread, and preserved. Under these conditions, people learned to knap stone, tan hides, make flutes, build homes, adorn tombs, raise crops, bake bread, rhapsodize, philosophize, and more.


But tradition had (and has) limits, especially if oral transmission is the primary means of communicating from one generation to the next. Following Francis Bacon, we say that knowledge is power. But knowledge is actually rather flimsy. What if the teacher’s memory fails or he dies too soon? What if the student is absentminded or dim? If knowledge is general or generally known, the risks are few. One baker is as good as the next, more or less. But the more specialized and narrow the knowledge, the greater the odds and cost of the loss.


Institutions arose to offset that risk. Though susceptible to the usual calamities—and sometimes their cause—institutions are usually more robust than individuals and better at withstanding disruptions. So tribes had elders, kings assembled councils, priests built temples, and teachers started schools, all with a view toward preserving and perpetuating their various traditions—which is to say, bodies of knowledge about the world, how it works, and what we’re supposed to do with that ever-growing pile of information. The same motivation drove the development and adoption of writing.


At the dawn of agriculture in the Ancient Near East ten to fifteen thousand years ago, yields were small, and so were communities. People could manage production by word of mouth. But as years passed, surpluses and societies grew in size and complexity. Determining who owed what to whom became crucial—especially as labor specialized, merchants multiplied, and rulers insisted on a cut. The old solutions couldn’t keep up, but writing provided an answer.


Cave walls reveal our forebears’ mind for art and symbols. But neolithic hunters and shamans don’t get the credit for writing. Accountants do. People had long used tally marks in counting. With some imagination, those tallies became inventories, receipts, and records. With a little more imagination, those marks became signs, corresponding to real stuff: cattle, grain, fish, houses, and more. Recognizable writing appeared between five and six thousand years ago as the range of marks expanded to encompass the nuances and complexity of spoken language.


With signs evoking first things and later sounds, ancient scribes could do more than count sheaves and sheep (though that was pretty useful). They could now post declarations, laws, and other inscriptions that asserted royal authority even (or especially) in the king’s absence. Writing became a political tool and spread by a succession of empires—Sumerian, Akkadian, Hittite, and others—that regulated peoples and taxed their trade. Writing similarly empowered priests, whose texts enshrined knowledge for appeasing deities, exorcising demons, reading omens, glorifying gods, healing sickness, counseling rulers, and other must-dos. Depending on the context, priests and scribes were synonymous.


A slow but certain revolution followed in writing’s wake—slow because writing is tremendously difficult to learn (same with reading). Unlike with speech, there’s nothing natural about it. Acquiring the skill took extraordinary effort, especially since the first writing systems were nonalphabetic and necessitated mastering hundreds of signs for fluency. As a result, literacy was first limited to the social ladder’s upper rungs, where an underclass of laborers and slaves provided elites with enough leisure for the pursuit. It was also slow because new practices require resounding need and obvious gains to catch hold. For most people, sharing information by word of mouth worked just fine. Most, but not all.


Merchants and traders spotted benefits early on. They found writing helpful for accounting, as did royal and priestly scribes. They also relied on writing for long-distance communication between partners and customers. Shuttling goods to Kanesh (in modern-day Turkey), Assyrian tin and textile merchants used writing to coordinate deals and smuggling runs. Dodging taxes and grabby officials, they gouged cuneiform letters on clay tablets with schemes and logistics, anticipating interference and planning for contingencies.


One ruse found in a four-thousand-year-old letter involved splitting a large load of tin into small packets and having traffickers sneak them into Kanesh “concealed,” as one letter put it, “in their underwear.” Writing could support or subvert established power. In fact, it was outsiders like these, the Phoenicians, who first spread alphabetic writing, simplifying literacy and expanding its acquisition.


But what made the revolution certain? Writing proved immensely useful, and dependence grew as the benefits emerged. Memory offered the first gains. Writing captured thoughts that might otherwise prove hard to retain or pass along; it was the external hard drive of the mind, cloud storage for your head. This fact is clear from its first uses as record keeping. Who could be expected to remember how many slaves the king possessed or how much grain he dispensed?


Extensive details of any sort evade recollection. There’s a reason the poet asks for the Muse’s help in the Iliad when reciting the lengthy catalog of ships and captains. Even if he had engrained the list in his brain through practice, the person listening could never repeat the list with accuracy after one or two hearings. So ancient libraries filled with all sorts of reference works for consultation by those who needed information they couldn’t easily recall on their own.


But the benefits of writing went—and go—beyond mere memory. Writing leads to editing, which is to say writing leads to thinking. More on that topic next.






Marginalia: Notes to Self

Sidonius Apollinaris, the aristocrat and bishop we met earlier, was generous to a fault and a little irked by the result. “The most learned man in the world” in Sidonius’s estimation, one Mamertus Claudianus, had written a dazzling new book, On the Nature of the Soul. Sidonius owned a copy but loaned it to his friend Nymphidius before he finished using it. Bad move. Then as now, no one ever returned a borrowed book. And, sure enough, Nymphidius was still sitting on it long after Sidonius expected its return.


“It is high time for you to send the book back,” he wrote. “If you liked it, you must have had enough of it by now; if you dislike it, more than enough. Whichever it be, you have now to clear your reputation.” Sometimes it takes a little shame to motivate people. But why did Sidonius want the book back anyway? Indeed, what was Nymphidius doing with it?


The human mind is capacious and capable of remarkable feats of memorization, especially when utilizing ancient mnemonic techniques, such as, say, building a memory palace—that is, arranging information in the mind as if in a real space that an individual can visit in their mind’s eye and, by going from one location to another in the imaginary space, call up the desired memories associated with each installation or feature. But, as we’ve seen, memory is faulty and no match for extensive detail or the intricacies of argumentation—exactly the kind of thing Sidonius and Nymphidius encountered in Claudianus’s book.


“In this book,” said Sidonius, “Grammar divides and Rhetoric declaims; Arithmetic reckons, Geometry metes; Music balances, Logic disputes; Astrology predicts, Architecture constructs; Poetry attunes her measures.” Nobody’s keeping all that straight, even if they try.


No problem for Sidonius, of course. He could always check his copy and look up any passage he desired for a refresher—if he could ever get it back from Nymphidius. But then what would Nymphidius do, especially once he’d returned the book? The letter answers that question as well, along with explaining why Nymphidius borrowed the book in the first place—not merely to read it, as it turns out.


“Pleased with the novelty of a theory like [Claudianus’s], and kindled to enthusiasm by so much ripe wisdom, you had hardly seen the book before you asked to have it for a short time,” said Sidonius. Why? “To examine and copy it and to make extracts.” By making extracts, Sidonius meant copying choice bits and pieces to retain after he’d returned the book. This served the same function as having the book itself, except perhaps allowing more direct access to the desired thought (though sacrificing the immediate context).


Modern researchers sometimes call working memory the sketchpad of the mind, but working memory goes only so far. Extracting stretches the brain’s sketchpad, helps someone integrate the ideas into long-term memory, and, importantly, helps them find those ideas again if long-term memory disappoints, which it will. By borrowing Claudianus’s book and harvesting its choicest lines and passages, Nymphidius was extending the capacities of his own memory, directly and indirectly. In his study of commonplace books (notebooks designed and arranged to capture such memorable ideas), Earle Havens refers to this process as “artificial memory.”


Beyond that, however, Nymphidius was expanding his cognitive repertoire for generating new thoughts. The Latin grammarian Macrobius, an exact contemporary of our two friends, described both benefits:



We ought in some sort to imitate bees; and just as they, in their wandering to and fro, sip the flowers, then arrange their spoil and distribute it among the honeycombs, and transform the various juices to a single flavor by some mixing with them a property of their own being, so I too shall put into writing all that I have acquired in the varied course of my reading.… For not only does arrangement help the memory, but the actual process of arrangement, accompanied by a kind of mental fermentation which serves to season the whole, blends the diverse extracts to make a single flavor; with the result that, even if the sources are evident, what we get in the end is still something clearly different from those known sources.




As we’ll see later, Macrobius stole this idea from Seneca—notably the image of the bee. But he also developed it further. Jotting down the choice words of others both heightens recall and assists in generating novel thoughts by combination, refutation, or inexplicable leaps. Macro-bius’s version of this insight is more robust than Seneca’s. New connections, new relationships, new challenges emerge as we contemplate the ideas of others, especially if we’re doing so deeply and thoroughly enough to be taking notes on what they’re saying, extending the native capacities of our unassisted minds—and jotting down not just the gist of the ideas but actual quotable lines and passages, something that allows us a level of intellectual precision otherwise unavailable to us.


This insight applies beyond writers and includes any reader willing to pause long enough to record their thoughts, either inside the book as marginalia or outside on another surface, such as (then) wax tablets, parchment or papyrus scrolls, codices, scraps, or (now) paper notebooks, mobile apps, laptops, tablets, and e-ink devices, or whatever else comes easily to hand. That is to say, interacting with the written word by writing words enhances our ability to both remember and generate new ideas. And, as the next chapter shows, we’ve only just scratched the surface in our story so far.






Marginalia: Cicero’s Analog AI

Cicero found himself temporarily exiled from Rome in 58 BCE. Within two years, he was back—with a mess on his hands. His property had been ransacked and vandalized in his absence. The damage to his library was particularly grievous. Scrolls were jumbled, scattered, torn, missing their title slips. A library assumes an order, a schema, a program, something that renders it sensible and accessible. Cicero’s was chaos. Fortunately, in stepped Tyrannio, a Greek specialist in literature and libraries.


Tyrannio’s reputation preceded him. He supposedly possessed a massive library of his own, some thirty thousand scrolls. Additionally, as a known lover of the best in Greek literature (especially Aristotle), he had already played a key role in the transmission of the philosopher’s books to the West.


After Theophrastus willed away Aristotle’s books, they eventually ended up with people who had no business keeping such treasures. In an example of spectacularly bad timing, the Ptolemies of Alexandria and the Attalids of Pergamum had begun competing over which kingdom could build the more prestigious library, and the undeserving possessors of Aristotle’s books got antsy lest their Attalid neighbors discover their prize and seize the books for themselves. So they stashed the books in an underground vault, where they were predictably damaged by water and worm. Damaged but not destroyed.


The books were still valuable, and when the coast was clear, descendants unearthed the lot and sold it to Apellicon of Teos, a wealthy book collector who brought the books back to Athens. Apellicon repaired the damage, though apparently not well, introducing errors and corrupting the books even further. Still, the scholars at Aristotle’s school were glad to make copies and restore their collection. Now they were, as Strabo says, “better able to philosophize and Aristotelize,” though with reservations because of the corruptions.


They had other things to worry about as well. By then Rome was up and knocking over its neighbors. The Roman general Sulla invaded Athens and seized Apellicon’s library, including all the books of Aristotle. He dragged the collection back to Rome as war booty. That’s where Tyrannio got his hands on them after schmoozing the official librarian placed in charge of the books. The books were practically unknown, but, according to Plutarch, Tyrannio worked to restore the collection and eventually ensure their wider publication. “It is said that after the library was carried to Rome, Tyrannio the grammarian arranged most of the works in it,” reported Plutarch, “and that Andronicus the Rhodian was furnished by him [Tyrannio] with copies of them, and published them, and drew up the lists now current.”


The key word there? Arranged. After the collection’s long neglect, Tyrannio, recognized as an expert on Aristotle, restored order to the collection. He transformed a random jumble into a library with its own internal logic and meaning. Now he would do the same for Cicero.


When Tyrannio arrived, Cicero’s library was in shambles, but he soon began sorting out the scrolls, identifying what was what, which volumes required repair, and so on. Cicero updated his friend Atticus on his progress and requested that he send Tyrannio some further assistance. “You will be surprised at Tyrannio’s excellent arrangement in my library,” he said. “What is left of it is much better than I expected: still I should be glad if you would send me two of your library slaves for Tyrannio to employ to glue pages together and assist in general, and would tell them to get some bits of parchment to make title-pieces, which I think you Greeks call ‘sillybi.’”


As the scrolls were shelved lengthwise in wall cubbies, these title tags would hang from each volume and help a reader find the book he was after—like the title on a modern book spine. It’s a small but essential way for the reader to engage the internal logic of the library. Individuated cubbies and title tags provided an interface that Cicero or any other reader could use to access the ideas on offer.


Tyrannio and Atticus’s slaves soon finished the work, and Cicero wrote Atticus to express his appreciation: “Your men have beautified my library by binding the books and affixing title slips. Please thank them.” He wasn’t done being thrilled by the result. “Since Tyrannio has arranged my books,” he wrote again, “the house seems to have acquired a soul.… Nothing could be more charming than those bookcases of yours now that the books are adorned with title slips.”


A soul? Not quite. The Latin underlying the translation is mens, or mind. Another translation says “recovered its intelligence.” And it’s true; owing to both the ideas it houses and the logic by which it facilitates engagement, a library represents a sort of intelligence. Duke University classicist William A. Johnson draws this idea out by pointing to Cicero’s use of the word when referring to the Divine Mind (mente divina) organizing the atoms of the world into the shapes we experience as creation.


And notice the comparison isn’t to the product of the mind. He equates the library not with the physical world constructed by the intelligence but with the organizing principle or program that brought it about in the first place, the mind itself. Once organized, Cicero’s library possessed a discernible—even if artificial—intelligence. It had a mind of its own. And that’s true for all libraries.






Marginalia: By the Book

Hidden in the gleam of the sun, an unknown “worthy soul” awaits Dante and Beatrice as they ascend to the second heaven in Cantos 5 and 6 of Dante Alighieri’s Paradiso. “If you desire enlightenment,” says the radiant being, “ask to your heart’s content.” Dante wonders about its identity.


Caesar I was, Justinian I remain


who, by the will of the First Love I feel,


purged all the laws of excess and of shame.


The Italian word here translated as “shame” is vano (related to the English term vain), meaning he cut whatever was unnecessary, unhelpful, and inefficient from Rome’s laws. And, yes, that’s right: Extending hope to all of us poor souls who toil with words, Emperor Justinian made it to heaven because he was a good editor.


The memory of all great lawgivers—think Hammurabi, Moses, Solon, Ezra—is inextricably linked to writing. Referencing our idea grid, written laws embody the human attempt to move an idea along all three axes:



	the x-axis, publishing the idea so it can be known by all to whom it applies;

	the y-axis, rendering its meaning explicit, plain, and unambiguous; and

	the z-axis, preserving the formulation through time so it can be referred to and appealed to at later dates.



In the early Roman republic, the patrician class abused the prevailing legal structure by arbitrarily wielding unwritten customs as law over the plebeians. To fix this problem, in 451–450 BCE authorities instituted the Law of the Twelve Tables, which applied equally to all and covered everything from family law to property, debt, personal injury, court procedures, punishment, and more. A few gems:



	“Whoever is convicted of speaking false witness shall be flung from the Tarpeian Rock.”

	“Slaves caught in the act of theft … shall be whipped with scourges and shall be thrown from the rock.”

	“If anyone sings or composes an incantation [song] that can cause dishonor or disgrace to another … he shall suffer a capital penalty” (that is, be clubbed to death).



People were stricter then. But however precise the laws might have been, they couldn’t overcome all ambiguity, or anticipate every interpretation, or cover every circumstance. Back down the y-axis they slid. So, over the centuries, all manner of official qualifications, rulings, and additions encrusted themselves on the law to clarify and extend it. But none of these supplements and modifications were compiled in one place for easy consultation, making it practically impossible for lawyers, judges, and others to know what the law really said. Down the x-axis they slid as well.


The solution? The first step was to gather all these scattered edicts and statutes in one collection. Around the time when Emperor Diocletian assumed power in 284 CE, an anonymous editor compiled the Codex Gregorianus, which arranged imperial legislation in some fourteen volumes by title and topic for use by lawyers and other legal professionals. But it wasn’t exhaustive. Nor was the Codex Hermogenianus, which later collected Diocletian’s legislation. In 429, Emperor Theodosius sponsored his own collection, and various barbarian kings in the Western Roman ambit followed suit.


The end result was confusion. Though collections existed for consultation, they were rife with contradiction and superfluous and outdated material. On top of that, none addressed all the free-floating records and rulings of jurists whose opinions had the legal authority of case law but weren’t available in any sort of systematic way, despite totaling 2.4 million to 3 million lines of Latin and running to somewhere between sixteen hundred and two thousand individual volumes.


In stepped Emperor Justinian in 529 with an ambitious plan to clean up the mess. He started by commissioning the Codex Iustinianus, a collection of imperial legislation going back four centuries, stripped down, streamlined to the essentials, and revised for the times. Crucially, the entire collection would fit between two covers. He next had the prolific writings of the jurists compiled and radically abridged to fit a single volume as well (the Digest); the same applied for a new legal manual (the Institutes). He then had the original collection updated. “Thus,” the emperor told the Senate, “the entire assemblage of Roman law has been compiled, completed in three volumes… . We have given ample thanks to the Supreme Deity, who has enabled us … to lay down the best laws not only for Our own but for every age, both present and future.” Here we see Justinian’s concern for the x-, y-, and z-axes.


Indeed, Justinian’s codification of Roman law long outlived the Roman Empire. It remained operative in limited parts of the Italian peninsula but, once embedded in Catholic canon law, spread throughout Europe in the Middle Ages. Other aspects of the collection resurfaced in the eleventh century and began to influence legal education and practice, forming the basis of European common law and remaining influential well into the nineteenth century. Dante’s world relied on Justinian’s work; so did Erasmus’s and Voltaire’s.


Human societies existed for millennia before the advent of writing, making do with orally transmitted rules and norms, as the Romans had done before the Twelve Tables. However, as the Romans discovered, complex social arrangements were impossible without writing and clear, objective standards to which people might appeal when necessary. But the technique of writing wasn’t enough. For the law to keep pace with societal evolution, the technology of the book required updating as well, and we can see the innovation in the compilations just mentioned.


Scrolls were the most common book form in the ancient world, but the Codex Gregorianus, Codex Hermogenianus, Codex Theodosianus, and Codex Iustinianus represented something new. We use words like code or codify today in legal contexts without thinking of where these words come from. They refer not to the laws themselves but to the book format in which the laws were recorded.


A codex is a book of pages bound at the spine, still something of a novelty during these centuries of compilation and reform. We’ll give more attention to the codex in the coming chapters, but for now it’s enough to say that what Justinian accomplished would have proven technologically impossible were he dependent on scrolls. As it stands, the adoption of the codex changed the entire shape of Western legal thought and practice, with effects that not only lingered into the modern era but also helped produce it.






Marginalia: Augustine’s Tome

Alaric’s message was simple: Treat your friends better than your enemies. The Romans, not quick to listen to barbarians, ignored the message of their bellicose Gothic ally and in 410 CE found Alaric’s hordes on the wrong side of the city walls, running through the streets, plundering as they went.


News of the sack sent shockwaves through the Roman Empire. Word traveled faster than the refugees who fled the city looking for safer environs, the masses distraught and puzzled by the development. The empire’s administrative capital had moved to Ravenna, but what did the fall of Rome, the supposed Eternal City, mean? It presented an existential crisis.


Alaric didn’t stay long, but the questions unleashed by his invasion lingered and multiplied. How did it happen? Who was to blame? Rome was now in the midst of an epochal transition, its religious allegiances to the old gods slowly and somewhat grudgingly giving way to Christianity. But wasn’t this calamity proof that the Christian God was worthless? He had obviously failed to protect the city as the old gods had done successfully for eight centuries.


Across the Mediterranean, Augustine heard the complaints in Hippo. “I decided to write the books, On the City of God, in opposition to their blasphemies and errors,” he later recalled.


He’d been thinking about these and related issues for at least a year before the sack of Rome. Barbarians had been causing trouble in other parts of the empire as well, especially in Italy, Gaul, Spain, and Egypt. In 409, a priest asked him whether he’d write “an extended work” on the problem. His letter in response contains ideas that would work their way into The City of God, but he saw no reason to tackle such a project at that point. Other aspects of The City of God, particularly the opposition of the heavenly and earthly cities and their respective allegiances, had been percolating in his mind for years, emerging in his other writings going back a couple of decades before he finally began working on this, his most complete statement.


While Augustine responded to the sack in sermons preached at the time—probably with refugees standing in the congregation—he waited two years to begin writing. As a bishop, he had other questions and controversies to deal with. But with the various strands of thought already in play, it seems likely he spent the periods between other obligations both actively and idly noodling on how they fit together, and the longer he thought, the greater the project grew.


Augustine ended up writing twenty-two books on the subject, what we would likely recognize as large chapters or sections of a single book, tackling questions of history, religion, politics, and philosophy, all triggered by the immediate crisis but extending into considerations ranging far beyond. The scope of the work took extensive conceptual effort and intense cognitive labor, requiring some fourteen years to ultimately complete. In many ways, the resultant book exemplifies what the technology itself made—and makes—possible.


Consider the two primary themes of the opening section of this book: thought and communication. Augustine had a big idea, but it was at first fuzzy and fragmentary. He’d written bits and pieces of that idea, but they were underdeveloped and didn’t cohere as a unified statement. Writing allowed him to develop and systematize his ideas, working and reworking the various strands and tangents as he went.


Augustine wasn’t working with memory alone, or even with personal thoughts he could build on iteratively as he progressed from one page to another. He had other pages to consult, as well as scrolls. Augustine’s book is, perhaps more than any book before it, a book of other books. Through his interaction with his own prior thinking and the authoritative texts of the Greco-Roman world, his fully fleshed theory came into view.


Thoughts progress by rebuttal. We learn by contradiction and argument. But how could Augustine buttonhole Vergil and Varro, Cicero and Seneca, Terence, Sallust, Livy, Lucan, Pliny the Elder, Aulus Gellius, Apuleius, Plato, Plotinus, and Porphyry—not to mention Jewish and Christian authorities such as Josephus, Philo, Origen, Eusebius, Jerome, Orosius, and others? Most were dead or otherwise indisposed. But they all had books, and, to repeat an earlier quote from economist Tyler Cowen, “once an idea has been generated, it can be used many times by many different people at very low marginal cost.” As the words in the garden could bring Augustine solace, these words could provoke realization, disagreement, and deeper engagement to reappraise, refute, and reformulate. “The Rome he deconstructs,” says Gillian Clark of Augustine’s work in The City of God, “is made of books and his commentary on those books.”


All the while, the effort forced Augustine to move his thinking higher up the y-axis, as he worked to state and restate his views in their clearest, most complete formulation. This process took time, not only for the iterative process of writing but also for feedback from early readers and the book’s further development.


As the book moved up the y-axis, it also moved along the x-axis, being fully expressed as Augustine published it in invitational readings and through sharing the manuscript among his network, letting it out to be copied. What’s more, he could trust that the same process that allowed him to encode such a sweeping, complex, intricately constructed, closely argued statement to begin with would also allow readers to decode what he intended (albeit with some inescapable ambiguity inherent to all human communication).


Just as he was forced to revisit earlier passages as he worked on later passages, ensuring that he provided adequate proof for his claims and tied up loose ends, so his readers could flip through the pages to take up one point or another to ensure that they understood the issue under consideration. And while the passage of time and the evolution of cultures might make some of his ideas difficult to comprehend today, the book is with us today thanks to its travel along fifteen hundred years of the z-axis, affecting readers during every century between then and now. But this? It’s only the beginning of our story.






Marginalia: Reimagining the Book

In the early fifth century, a wealthy Carthaginian man named Firmus heard part of Augustine’s The City of God read aloud at a gathering. He’d already come across a few portions that were circulating and now wanted the rest. He wrote Augustine for a copy. The bishop was happy to oblige.


The City of God is a massive work, more than 350,000 words in English translation; by comparison, that’s more than three and a half times the length of this book. Augustine divided the work into twenty-two books and wrote it over the span of many years. Since Firmus would need to have it all copied, how would he handle such a mass of words? The author had precise opinions.


“There are,” Augustine wrote Firmus, “twenty-two books which are too bulky to bind into one volume. If you want two volumes they must be divided so that one volume has ten books and the other twelve.” Augustine also allowed for another division of the books into five volumes; either way, he had a definitive sense of what his book was and how its arguments should be presented.


Many aspects of Augustine’s letter to Firmus fit firmly in the late classical world to which it belongs. When he asks Firmus about distributing the book “to those who want to copy it” and limiting the number who could copy it simultaneously, he sounds very much like Cicero talking with Atticus about a literary project. Swap out the names, and the unknowing would never suspect hundreds of years stretched between one set of senders and recipients and the other. But there is also something new here.


Cicero and Atticus would have been dealing in scrolls. When Augustine mentions his “twenty-two books,” he uses the term quaterniones, which refers to sheets of parchment or papyrus gathered, folded, and sewn into a quire. That is, we’re clearly talking about codices, similarly obvious from Augustine’s comment about binding the books into multiple volumes; not only does he actually use the term codices, but of course scrolls aren’t bound.


The first codices, as we’ve seen, were single quires and could contain only so much text. But it wasn’t long before bookmakers discovered how to stack and bind quires together and radically extend the capacity of a single volume—consider, for instance, Justinian’s gargantuan sixth-century legal compilations.


Many of the first multi-quire codices simply compiled several free-standing works into one volume. But the development also made longer and more exhaustive works—such as The City of God—possible. That meant an author could work with a larger scope at a grander scale thanks to the codex and its evolution. Nor was this the only gain.


New benefits of the codex emerged as its use spread, especially the following:



	Convenience, including portability and economy: Not only were codices easy to handle, but they could also be made relatively compact and were around 25 percent less expensive than scrolls.

	Sequentiality: Codices could fix an order of component parts that had emergent meaning and interpretive power of its own. What’s more, fixing the contents of books facilitates familiarity with texts and greater engagement.

	Ease of reference, including random access: Thumbing through a codex is easier than rolling and unrolling a scroll. More important, bound pages allow a reader to jump in wherever they desire (or chance) and hold multiple places available for consultation.

	Quotability: Ease of reference enabled scholars to take fuller advantage of the precise language writers employed to communicate their messages; readers could transcend the remembered gist of a passage and instead consult and reconvey exact quotations, enhancing critical engagement.

	Comprehensiveness: The enlarged capacity of codices, coupled with the sequentiality already mentioned, made it possible to present several texts in a single volume, such as all of St. Paul’s letters (as Augustine read in the garden) or several hundred years’ worth of legislation (as Justinian compiled for his empire). But, perhaps more important, it also allowed authors like Augustine to make ambitious, exhaustive statements like The City of God, which, while tackling questions of history, ethics, philosophy, politics, and more, nonetheless can be presented as a unified message with the internal logic and integrity of a whole—a complete and compelling vision of the world.



The City of God represents something new in the world: the idea that a single book could deal with and present every fact or idea relevant to a certain aspect of life convincingly and authoritatively. What’s more, the book could be accessible and, through its organization and production, even facilitate deeper access, its concepts available with just a casual browse or a vigorous riffle. Truth was only a few pages away.


What did Augustine bequeath to us moderns all these centuries later? “The idea,” says his biographer James O’Donnell, “that wisdom, critically necessary wisdom, lies in the pages of a book. Antiquity invented the written word, but it was late antiquity that gave the written word its particular place of prominence.” Find the right book, and you’d learn all you needed about heaven, hell, history, morals, war, taxes, cuisine, animal husbandry, math, grammar, rhetoric, ruling as a prince, sitting as a bishop. Today, O’Donnell says, that idea is on the wane, but it was “an immensely power-ful shaping idea in all the time between.”


All those times between are where we turn now, times that never would have taken the shape they did without the book, particularly the codex.






Marginalia: Upping the Data Game

When Eusebius began to write his History of the Church, he was aware that he was up to something new. “I am the first to venture on such a project and to set out on what is indeed a lonely untrodden path,” he stated up front. And the novelty in question? Unlike earlier historians, who tended to fabricate whatever data their story required—for instance, the lofty words of a general to his men—Eusebius composed his narrative from documentary evidence, texts within relatively easy grasp and ready consultation.


“I have,” he explained, borrowing from Seneca and Macrobius, “picked out whatever seems relevant to the task I have undertaken, plucking like flowers in literary pastures the helpful contributions of earlier writers, to be embodied in the continuous narrative I have in mind.” The churchman roamed a massive pasture: The episcopal library of Caesarea, from which he worked as bishop, contained thousands of volumes, both sacred and secular, stores that he augmented by scouring the episcopal library of Jerusalem, copying whatever he could.


Origen of Alexandria had planted the seeds of Eusebius’s library a couple generations earlier. Raised a Christian and provided with an advanced education in both Christian and Greek philosophical thought, Origen proved book hungry his entire life: always buying, sometimes selling, and writing countless books of his own, especially pioneering examples of biblical commentary and theological speculation—working at one point with a large team of scribes, including, as Eusebius records, “girls trained for beautiful writing.”


Origen settled in Caesarea, bringing his library with him and eventually folding it into the episcopal archive already there. A subsequent scholar, Eusebius’s mentor Pamphilus, took the library as his special project with a focus on collecting, conserving, collating, copying, and cataloging. The end result was a research library envied and used by all around. Someone who required a copy of a work by Origen could find it at Caesarea. A scribe who wanted to correct his copy of a particular biblical book could compare it to copies available at Caesarea.


As Pamphilus’s protégé and eventual bishop of the city, Eusebius inherited access to the collection and put it to rigorous use. His History of the Church is in many ways a history of books, lists, letters, and other documents. But his use of the library went even deeper, and innovative models emerged from its stores for sharing information that Eusebius refined and extended. What a library could do for data, an individual book could do as well.


Origen was the most adventurous and ambitious biblical scholar of his day. Recognizing the unique technological affordances of the codex, he pushed the innovation further than anyone before, most famously in his Hexapla edition of the Hebrew scriptures, “one of the single greatest monuments of Roman scholarship,” according to book historians Anthony Grafton and Megan Williams.


The unique user interface of the page, as opposed to the scroll, permitted more discrete partitioning of information, allowing individual columns of text to serve individual purposes. Most codices of the time followed the simple format of one column per page—the dominant layout still used today. Yet pages will support multiple columns. A scribe could simply run a single stream of continuous text down the page in multiple columns, but Origen realized he could run multiple streams of text down the page in individual columns, permitting comparative analysis across the page—across both open pages, in fact.


Origen desired to see the Hebrew text side by side with a Greek transliteration of the Hebrew (Hebrew words in Greek characters), the Greek translation of the Hebrew known as the Septuagint, and three other Greek translations in circulation—those by Aquila, Symmachus, and Theodotion. The result? Six columns of text across two pages with each phrase broken into its own line, meant to be read both down and across, linearly and laterally—essentially the Bible as a spreadsheet, for line-by-line comparative analysis. It took forty volumes of roughly eight hundred pages apiece to produce, but the final result aided biblical research unlike anything else. Jerome used it not only to produce his biblical commentaries but also to help his new translation of the Bible into Latin (the Vulgate).


The original Hexapla resided in Eusebius’s library at Caesarea, and its tabular presentation of data gave him an idea. What if you could display history visibly rather than narrate it linearly? The first part of Eusebius’s Chronicle explains that the separate histories and calendars of individual nations don’t stand alone; they overlap. Synchronisms occur when dates and events coincide. By identifying these synchronisms, a historian could construct a universal history, a timeline that encompassed multiple kingdoms.


Eusebius gathered chronological data on nineteen different kingdoms: Assyrian, Persian, Athenian, Jewish, Roman, and others. He then arranged it all by decades in a tabular timeline, so readers could quickly orient themselves and find what was happening across all these domains at any given time. The work proved so helpful that historians adapted and used it for more than a thousand years.


And he wasn’t done innovating yet. Eusebius set his realization about tabular data to work on a problem that had vexed Christian scholars for centuries at that point: reconciling the divergent narratives of the four Gospels. By numbering the discrete sections of each Gospel, he could arrange tables of parallel passages, allowing a reader to quickly navigate between them—“the world’s first hot links,” as Grafton and Williams say. Eusebius’s canon tables, as they were known, were used in biblical scholar- ship and illumination throughout the Middle Ages.


“No early creator of codices,” write Grafton and Williams, “understood more vividly than Eusebius the possibilities that the new form of the book created for effective display of texts and information.”






Marginalia: One Tongue to Another

Despite his immense power and prestige, Abbāsid Caliph al-Ma’mūn stood awestruck. A ruddy-faced, handsome bald man with blue eyes sat before him. Al-Ma’mūn asked his identity.


“I am Aristotle,” the man said.


“O wise man,” said al-Ma’mūn, delighted with the revelation, “may I address a question to you?”


“Ask!”


“What is good?” asked the caliph.


“Whatever is good according to reason,” said the philosopher.


“What else?”


“Whatever is good according to religious law.”


“And what else?”


“Whatever society considers good.”


“What else?”


“Nothing else.”


This curious exchange reportedly happened during a dream, which is the only way it could have happened since Aristotle died around eleven hundred years before al-Ma’mūn was born. Ibn al-Nadīm, a tenth-century book dealer in Baghdad, tells the apocryphal story in his book The Catalogue to explain how so many books of ancient Greek philosophy and science ended up in the Islamic empire. “This dream was one of the most important causes,” said al-Nadīm.


Al-Ma’mūn supposedly wrote to the Byzantine emperor about sending his scholars to libraries in Byzantine lands to find preeminent Greek books to bring home and translate. The emperor declined at first; al-Ma’mūn had only recently beaten him in battle. But he eventually relented, and al-Ma’mūn’s team began scouting for worthy tomes to render into Arabic. The fact that Muslim scholars in Baghdad had already been translating Greek works with the help of Syrian Christians for several generations might lessen the veracity of the story but not its piquancy.


In the eighth, ninth, and tenth centuries, the works of Aristotle, Plato, Euclid, Ptolemy, Hippocrates, Galen, and many others (including Neoplatonic commentaries on authors such as Aristotle) eventually found their way into Arabic and traveled westward through Muslim North Africa and into Muslim Spain, especially the cities of Cordoba and Toledo. Along the way, Muslim scholars added to the bequest with commentaries on the classic works and advances of their own. The result was an enviable body of scholarship encompassing philosophy, mathematics, medicine, astronomy, and more.


European scholars soon realized what they were missing. The Christian kingdom of Castile took Toledo in 1085. Rumor of the literary treasures on offer quickly spread, and Latin scholars began migrating south to uncover whatever they could. One luminary among the influx was Gerard of Cre-mona, who arrived in Toledo around 1140 looking for a copy of Ptolemy’s Great Compilation, more commonly known as the Almagest, thanks to its Arabic translation. He found it—and Aristotle and Euclid and Galen and more, not to mention scores of Arabic commentaries and original scholarship. Gerard learned Arabic for himself and translated more than seventy individual works into Latin. All these works joined the “torrent of translation” fueling the academic revival in Europe we covered earlier.


Not everyone liked it. On the one hand, some pushed back on the incorporation of pagan authorities into Christian education. Especially problematic? That ruddy-faced, handsome, bald man with blue eyes who dazzled al-Ma’mūn: Aristotle. On the other hand, some rejected the reliance on translations, insisting scholars should work only in the original languages. The English polymath Roger Bacon flew this flag.


“If I had control over the [translated] books of Aristotle,” Bacon said, “I would have them all burned.” His particular gripe was with University of Paris celebrity scholar Albert the Great, whose scholarship he found nearly as lamentable as his influence. “He has corrupted the study of philosophy,” Bacon lamented. A significant part of the beef was that Albert worked from translations. Bacon warned that the translations then in vogue were riddled with errors, though he seems to have left no details about what those errors were.


But these are all questions of trade-offs, no? Go back to our idea grid. It’s true that a poor translation might bump the expression and formulation of an idea down the x - and y-axes. But certainly moving from zero to something on either axis is a step in the right direction. Translation allows an idea formulated in one language to be recast in another and then expressed intelligibly, where before it would have only baffled and flummoxed. Besides, some of those errors might introduce what the painter Bob Ross was fond of calling “happy accidents.” That might cause an original idea to suffer but birth something new and useful (consult the first- and second-century Christians who inherited the Jewish translation of Hebrew scriptures into Greek
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