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INTRODUCTION

The Integrity Web

What this book is really about — and why it matters to you, not just to engineers.

We live online, but we can’t see how any of it works. We trust banks to count our money, plat-
forms to show us the truth, and companies to keep our records safe — and we simply hope
they get it right. This book is about a different way: instead of trusting that a system is hon-
est, you can check it, using maths.

Eli Ben-Sasson helped invent the tool that makes this possible — a kind of cryptographic proof
that lets anyone, even on a phone, verify that a huge computation was done correctly without
redoing it. He calls the result the Integrity Web: an internet where honesty is built in, not
promised. The fifteen guides that follow tell that story in plain English — from “what is
Bitcoin?” to how proofs quietly protect your money and your rights.

You don’t need a technical background to follow any of it. Each guide is short, stands on its
own, and ends with a few plain takeaways you can act on. Read them in order for the full story,
or jump to whatever you’re curious about.

THE ONE IDEA TO HOLD ONTO

Don’t trust — verify. The whole book turns on replacing blind trust with proof anyone can check.
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CHAPTER 1

Why Blockchain Matters

Almost everything you own online is really just an entry in someone else’s database.

Where we start: before any jargon, the simplest question — what do you actually own in a digital
world, and who really controls it?

Your bank balance isn’t cash in a drawer — it’s a number in the bank’s computer. Your points,
your account, your files: all just entries someone else controls and can change, freeze, or lose.
Normally that works fine. But when it doesn’t — a frozen account, a bank failure, a
government that seizes savings — you have no copy and no say.

A blockchain is a shared record that no single company owns. Thousands of computers keep
the same copy, so no one can quietly rewrite it or switch it off. That’s the whole point of it: not
to get rich quick, but to hold records that don’t depend on trusting one powerful middleman to
be honest and competent forever.

WHAT IT MEANS FOR YOU

a You own less than you think. Most “your” money and data are entries someone else can
change.

a Blockchain removes the single owner. The record is shared, so no one party can alter or
block it.

Q It’s insurance, not a jackpot. The real value is control that can’t be taken away from you.

BOTTOM LINE

Blockchain isn’t about getting rich. It’s about not having to trust someone else to be honest with
your money.
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CHAPTER 2

The Brave New World of Bitcoin

The first time money worked online with no bank in the middle.

The story so far: Chapter 1 showed how much of your money is really an entry someone else con-
trols. Bitcoin was the first system built to put that control back in your hands.

Before 2009, sending money online always needed a trusted middleman — a bank or PayPal —
to stop you spending the same dollar twice. Bitcoin, created by the anonymous Satoshi Na-
kamoto, solved that with no company at all. Instead of one bank keeping the ledger, everyone
keeps a copy, and the network agrees on it together.

Bitcoin is capped at 21 million coins — no one can print more — which is why people call it
“digital gold.” It began as an idea passed around by cryptographers, and a pizza once bought
for 10,000 coins; today it’s worth trillions. The lesson isn’t the price. It’s that money can now
move anywhere in the world without asking anyone’s permission.

WHAT IT MEANS FOR YOU

Q No middleman needed. Bitcoin let strangers send value directly, for the first time in his-
tory.

a Scarce by design. Only 21 million will ever exist — no one can inflate it away.

9 Permissionless. Anyone with a phone can hold and send it, no approval required.

BOTTOM LINE

Bitcoin’s real invention wasn’t a coin. It was money that needs no one’s permission.
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CHAPTER 3

An Overview of Blockchain

How a “chain of blocks” actually keeps everyone honest.

The story so far: you've met Bitcoin and why it matters. Now here’s how the machine underneath —
the blockchain itself — actually works, in plain terms.

Picture a shared notebook. Transactions are bundled into a page (a block), and each new page
is sealed to the one before it — that’s the chain. Change an old page and every page after it
breaks, so tampering is obvious to everyone. That’s what makes the record trustworthy
without a boss in charge.

To add a page, the network has to agree it’s valid. Bitcoin does this with mining (computers
racing to solve a puzzle, called proof-of-work); newer chains use staking (people lock up coins
as a deposit they lose if they cheat, called proof-of-stake). Both make honesty cheaper than
fraud. You don’t need the mechanics — just the result: a record no one can secretly edit.

WHAT IT MEANS FOR YOU

Q Blocks link together. Tampering with old records breaks the chain and gets caught in-
stantly.

g The network must agree. No entry is added unless the majority accepts it.

Q Cheating costs more than honesty. That’s the whole trick — by design, not by trust.

BOTTOM LINE

The magic isn’t complexity. It’s a system where cheating simply costs more than playing fair.
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CHAPTER 4

Bitcoin’s Breakthroughs

Bitcoin proved the idea. Then others asked: what else could this do?

The story so far: with the blockchain engine explained, the natural next question is what it can
power beyond simple payments.

Bitcoin’s real breakthrough was social, not just technical: it showed strangers could agree on a
shared truth with no authority in charge. But Bitcoin mostly does one thing — move coins.
People soon wanted a blockchain that could run programs, not just payments.

That became Ethereum: a blockchain you can build apps on, using smart contracts — rules
written in code that run themselves. This opened the door to everything that followed: lending,
marketplaces, digital ownership, and the scaling work at the heart of this book. Bitcoin was the
proof of concept; Ethereum turned it into a platform.

WHAT IT MEANS FOR YOU

a The big win was trust between strangers. Agreement without an authority was the real
invention.

a Bitcoin is money; Ethereum is a platform. One moves coins, the other runs programs.

Q Smart contracts changed the game. Code that enforces its own rules opened up
everything next.

BOTTOM LINE

Bitcoin proved trust between strangers was possible. Ethereum turned that proof into a plat-
form.
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CHAPTER 5

Beyond Currency: Blockchain as Infrastructure

Money is just the start. This is really about records, contracts, and who holds the “real copy” of your

life.

The story so far: co-author Nathan Jeffay takes over to answer the question every outsider asks —
fine, but what is this actually for?

Nathan makes a simple point: money is only one kind of record. Property deeds, IDs, wills,
votes — these run your life too, and they’re fragile. His relative couldn’t sell an inherited house
because the office lost the deeds. Whole colonial archives were once deliberately burned. The
failure is never that a record can’t exist — it’s who controls it and whether it survives.

A blockchain doesn’t post your private papers in public. It anchors proof — a timestamp and
fingerprint — so you can show a document is real and unaltered years later. And a smart con-
tract can make a record act: split a paycheck the moment it lands, or divide podcast revenue
50/50 automatically, with no lawyers and no way to cheat. People switch to this, Nathan finds,
not to get rich but to feel less at the mercy of systems they can’t see.

WHAT IT MEANS FOR YOU
Q Money is just one record. Deeds, IDs and contracts are records too — and just as losable.
g It proves, it doesn’t expose. You can show a file is real without revealing what’s inside.

9 A smart contract removes the option to cheat. It runs exactly as written, for everyone.

IN ONE LINE

“It simply removes the option to cheat.” — on how a smart contract works
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CHAPTER 6

Social Media, Al, and the Gig Economy

Three places an invisible algorithm quietly runs your life: your feed, the Al that judges you, and the
app you work for.

The story so far: Chapter 5 showed blockchain as neutral infrastructure. Now the same question —
who’s really in charge? — aimed at your feed, your job, and the AI that screens you.

On social media, you're not really talking to your friends — you’'re talking to an algorithm that
decides who sees what. It isn’t tuned for truth or kindness; it’s tuned for engagement, be-
cause your attention is sold to advertisers. The same hidden power screens your job applica-
tion and sets your pay on gig apps — and when it gets you wrong, there’s usually no appeal.

Blockchain’s fix isn’t to rebuild these apps — it’s to add a record. Log why a post was removed,
prove the ranking rules were the published ones, give real appeals, and let Al decisions be
audited (using zero-knowledge proofs to check the rules were followed without exposing the
private code). Gig work can go further: driver-owned co-operatives where members vote on
the fees and your reputation follows you between apps. The goal is simple — visible failures and
answerable power.

WHAT IT MEANS FOR YOU

a You talk to the algorithm, not your friends. It decides who hears you, to keep you
scrolling.

a Accountability without exposure. Proofs can show the rules were followed without
revealing the code.

g Workers can become owners. Co-ops and portable reputation replace the unseen boss.

IN ONE LINE

“We’re no longer talking to our friends. We’re talking to the waiter — the algorithm.”
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CHAPTER 7

Roadblocks to Mass Adoption

If blockchain is so useful, why isn’t it everywhere? Three honest obstacles.

The story so far: Chapters 5 and 6 laid out the promise. Chapter 7 is Eli’s reality check — the
practical reasons it hasn’t taken over yet.

First, regulation is a patchwork: the same coin is treated as a stock in one country and a
commodity in another, with heavy paperwork on top. Second, usability is rough — instead of a
password you get a seed phrase of 12-24 words, and if you lose it your money is gone forever,
with no reset and no support line. Send to the wrong address and it’s lost too.

Third and deepest is the scaling trilemma: everyone wants a network that is decentralized, se-
cure, and fast — but the old design lets you keep only two. Blockchain is slow on purpose,
trading speed for security and openness. In 2017 a single cute game, CryptoKitties, jammed all
of Ethereum. The way forward isn’t to give one up — it’s to change the trade-off itself, which is
what the rest of the book solves.

WHAT IT MEANS FOR YOU

a Your seed phrase is everything. Lose it and there’s no reset button and no customer sup-
port.

a Slow is a choice. Blockchain trades speed for security — a feature, not a bug.

g Pick two of three — for now. Decentralized, secure, fast: the next chapters break that
limit.

IN ONE LINE

“It’s a feature, not a bug.” — on why blockchain is deliberately slow
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CHAPTER 8

The Magic of Proofs

The heart of the book: how you can check a giant computation is correct without redoing it.

The story so far: Chapter 7 ended on the trilemma — you can’t have everything at once. This is Eli’s
answer, and the idea his whole company is built on.

Normally, to be sure a computation is right, you have to redo every step. Eli’s field breaks that
rule. With a validity proof, a huge computation — say a whole year of transactions — can be
checked by sampling just a few numbers. It’s like a blood test: one drop reveals your glucose,
because it’s essentially impossible for that drop to lie about the whole. Tamper with a single
digit and the check almost certainly catches it.

Two roles make it work. The prover does all the heavy lifting and produces a proof it can’t later
change; the verifier just spot-checks a few parts — fast, and impossible to fake. Eli’s system,
the STARK, needs no “trusted setup,” meaning no secret master key anyone could abuse. His
line sums it up: give him a slow but trusted blockchain, and a single proof can keep even nation-
states honest — checkable by anyone with a phone.

WHAT IT MEANS FOR YOU
Q Check without redoing. A few sampled numbers can verify a massive computation.

a You verify the maths, not your data. Was every cent accounted for — without exposing
what you bought.

9 A phone can keep giants honest. A forged proof simply won’t pass the check.

IN ONE LINE

“Give me a slow, weak, but trusted blockchain, and we’ll enforce integrity on all computations
on Earth.” — Eli Ben-Sasson
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CHAPTER 9

Infrastructure for the Unbanked

For 1.4 billion people with no bank, a phone and a wallet can be the whole financial system.

The story so far: with proofs making blockchain trustworthy and scalable, this chapter turns to the
people who need it most.

Around 1.4 billion adults have no bank account — not because they're careless with money,
but because branches, paperwork and minimum balances shut them out. Yet many have a
phone. A crypto wallet needs no permission, no branch and no credit history: you can receive,
save and send money from anywhere, and no one can freeze you out for lacking the right docu-
ments.

This is life-changing where local money is unstable. People in high-inflation countries hold
stablecoins (crypto pegged to the dollar) to stop their savings evaporating overnight, and
workers abroad send money home in minutes instead of losing days and fat fees to remittance
firms. It isn’t about speculation — it’s about giving ordinary people a way in that the old system
never offered.

WHAT IT MEANS FOR YOU

a A wallet asks no permission. No branch, no paperwork, no minimum balance to be in-
cluded.

a Stablecoins protect savings. A dollar-pegged coin beats a currency losing value by the
week.

Q Sending money home gets cheap. Minutes and cents instead of days and heavy fees.

BOTTOM LINE

For 1.4 billion people, a wallet isn’t an investment — it’s the first bank that ever said yes.
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CHAPTER 10

Usability, Scaling, and Privacy

How proofs turn a slow, clunky blockchain into something millions can actually use.

The story so far: proofs solved the trust problem. This chapter shows how the same idea solves the
practical ones — cost, speed and privacy.

Proofs don’t just verify — they scale. Instead of every computer re-running every transaction,
one rollup bundles thousands of transactions off to the side, does the work once, and posts a
single small proof back to the main chain. The chain checks the proof, not the thousands of
transactions. The result: far more capacity, much lower fees, and the same security as before.

The same maths quietly protects privacy. A zero-knowledge proof lets you prove something is
true — you’re over 18, you have the funds, you passed a check — without revealing the underly-
ing details. And usability keeps improving: smoother wallets, human-readable names, recovery
options, so people no longer need to be experts to stay safe.

WHAT IT MEANS FOR YOU
Q Rollups mean lower fees. Do the work once, prove it, and everyone benefits.
a Prove it without revealing it. Show you qualify without handing over your private data.

9 It’s getting easier. Better wallets and recovery are closing the usability gap.

BOTTOM LINE

Proofs don’t just check the work. They’'re what makes cheap, private, everyday crypto possible.
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CHAPTER 11

Research Springs to Life

How an abstract maths idea became working technology — and why that leap is so rare.

The story so far: we’ve seen what proofs can do. This chapter is the human story of turning that
theory into something real.

For years, Eli’s proofs were beautiful theory that almost no one thought was useful. Turning
them into something real meant solving a mountain of practical problems: making proofs small
enough, fast enough, and cheap enough to run in the real world. Most academic
breakthroughs never survive that journey.

The turning point was treating the research as a blueprint, not a paper — and gathering a
team willing to build it. This chapter is about that gap between a brilliant idea and a working
product, and the stubborn engineering it takes to cross it. The proof that keeps your transac-
tions honest exists because someone refused to leave it on a whiteboard.

WHAT IT MEANS FOR YOU

a Theory isn’t enough. The hard part is making an idea small, fast and cheap enough to
use.

a Blueprints, not papers. Progress came from building, not just publishing.

Q Real tech has a human story. The proof protecting you exists because a team pushed it
off the whiteboard.

BOTTOM LINE

A brilliant idea on a whiteboard helps no one. The real work is making it run in the world.
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CHAPTER 12

StarkWare: From Genesis to $8 Billion

What it takes to turn a proof into a company the whole industry relies on.

The story so far: the research became a blueprint. This chapter is the founder’s story of building it
into infrastructure the industry now depends on.

Eli co-founded StarkWare to bring STARK proofs to the world. This is the honest founder’s
story: raising money on a promise, hiring people who believed in it, and shipping technology
that now secures billions of dollars in transactions — the company was valued at around $8
billion.

The lesson for a everyday reader isn’t the valuation. It’s that the “magic” behind low-fee, secure
crypto is built by real teams making hard choices, not by hype. When you use a modern network
with tiny fees, you’'re standing on years of that unglamorous work.

WHAT IT MEANS FOR YOU

Q Proofs became a product. StarkWare turned Eli’s research into infrastructure the
industry uses.

a Real value, not just hype. The tech now secures billions in real transactions.

9 Look past the price tag. What matters is the working technology underneath it.

BOTTOM LINE

The “magic” of low fees and instant security is really years of unglamorous engineering.
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CHAPTER 13

Do We Even Need Crypto?

The book’s toughest chapter: it takes the critics seriously instead of dismissing them.

The story so far: after building the case for the technology, Eli turns to the hardest question of all —
the one asked by the critics, not the fans.

Plenty of smart people say crypto is mostly scams, gambling and waste — and Eli doesn’t
dodge them. Much of the industry has been hype, fraud and speculation. Any honest case for
the technology has to admit that first, or it isn’t worth trusting.

His answer is to separate the casino from the infrastructure. The scams are real, but so is the
underlying breakthrough: a way to verify truth without a trusted authority. The task isn’t to de-
fend everything with a coin attached — it’s to keep the part that genuinely helps people and be
clear-eyed about the rest.

WHAT IT MEANS FOR YOU
a The critics have a point. A lot of crypto really is hype and fraud — stay skeptical.

a Separate casino from infrastructure. Speculation is not the same as the useful techno-
logy.

a Judge each project on use. Ask what real problem it solves, not what it promises.

BOTTOM LINE

Separate the casino from the infrastructure — and judge each project on what it actually does.
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CHAPTER 14

Stablecoins and Meme Coins

The two most talked-about coins — one genuinely useful, one mostly a bet.

The story so far: having sorted the useful from the hype in principle, this chapter does it for the two
coins everyone argues about.

Stablecoins are crypto pegged to a stable currency like the dollar, so one coin stays worth
about one dollar. They're arguably crypto’s clearest real-world win: fast, cheap, borderless
payments and a shelter for people whose local money is collapsing. The catch is trust — you
need to know the coin is genuinely backed by real reserves.

Meme coins are the opposite. Born from jokes and internet hype, they have little behind them
but attention. A few people get lucky; most buy near the top and lose. Eli’s point isn’t “never
touch them” — it’s to know exactly which one you’re holding: a tool with a use, or a lottery
ticket dressed up as an investment.

WHAT IT MEANS FOR YOU

a Stablecoins are the useful case. Cheap payments and a dollar shelter — if the reserves
are real.

a Check the backing. A stablecoin is only as safe as what stands behind it.

a Meme coins are bets. Fun, maybe — but treat them as gambling, not saving.

BOTTOM LINE

Know which one you’re holding: a tool with a real use, or a lottery ticket in disguise.
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CHAPTER 15

The Integrity Web

Where it’s all heading: an internet where you can verify, not just hope.

The story so far: everything in the book has been building to this — the internet Eli actually wants
to build, and your part in it.

Eli’s vision pulls the book together. Today’s internet runs on trust — we hope companies, banks
and platforms are honest. The Integrity Web is the version where honesty is provable: every
important claim can be checked with a proof, by anyone, on any device. Not “trust me,” but
“here’s the proof.”

That reaches far beyond money. Verified Al decisions, tamper-proof records, elections you can
audit, news you can trace to its source. The technology already works; what’s left is adoption —
ordinary people understanding it and demanding it. That’s exactly why this guide exists.

WHAT IT MEANS FOR YOU
a From “trust me” to “here’s the proof.” Honesty becomes something you can check.
a Bigger than money. Al, records, votes and news can all be made verifiable.

a Adoption is the last step. The tech works — understanding it is what’s missing.

BOTTOM LINE

The future of the internet isn’t “trust me.” It’s “here’s the proof.”

PanopticProtocol - Zero Knowledge, Infinite Trust - 18



APPENDIX

STARK Proofs, Answered

Quick, plain answers to the questions people ask about proofs.

Is my private data on the blockchain?

No. A proof checks that the maths adds up — not what you personally bought or hold. Your
details stay private.

How can checking a few numbers prove the whole thing?

The same way one drop of blood reveals your glucose. If anything was tampered with, random
sampling almost certainly catches it.

What'’s a “trusted setup,” and why does STARK avoid it?

Some proof systems need a secret key created at the start — a risk if it ever leaks. STARKSs use
none, so there’s no master key to abuse.

Can a phone really verify this?

Yes. That’s the point: the heavy work is done once by the prover, and anyone can check the
small proof cheaply.

Does a proof mean a project is safe to invest in?

No. A proof shows a computation was done correctly — not that a coin is a good investment.
Keep the two separate.

Is this the same as the “zero-knowledge” in the book’s title?

Yes. A zero-knowledge proof lets you prove something is true without revealing the private
details behind it — the core idea of the whole book.
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GLOSSARY §

The A-Z of Blockchain

Every key term in this guide, in one place — plain and short.

Address — your account’s public number, like an email address for money. Get one character wrong and funds are
lost.

Bitcoin — the first cryptocurrency; digital money with no company in charge, capped at 21 million coins.
Block — a bundle of transactions added to the chain, sealed to the block before it.

Blockchain — a shared record kept on thousands of computers that no single party can secretly change.
Custodial service — a company that holds your crypto for you, like a bank — easier, but you trust them.
Decentralization — no single owner or boss; control is spread across many participants.

Ethereum — a blockchain you can build apps on, not just send coins.

Gas fee — the (often unpredictable) charge to have the network process your transaction.

KYC — “Know Your Customer”: identity checks a service runs before letting you trade or withdraw.

Meme coin — a coin born from a joke or hype, with little behind it; treat as gambling.

Mining — computers competing to add the next block (proof-of-work), as in Bitcoin.

NFT — a unique on-chain token used to represent ownership of a specific item or right.

Permissionless — open to anyone; no approval needed to take part.

Proof (validity proof) — maths showing a computation was done correctly, checkable without redoing it.
Prover / Verifier — the prover does the full work and makes the proof; the verifier quickly spot-checks it.
Rollup — a way to process thousands of transactions off to the side, then post one small proof back — cutting fees.
Seed phrase — the 12-24 words that are the master key to your wallet. Lose them and access is gone for good.
Smart contract — code that enforces its own rules automatically, with no way to cheat.

Stablecoin — crypto pegged to a stable currency (usually the dollar) to hold its value.

Staking — locking up coins as a deposit you lose if you cheat (proof-of-stake).

STARK — Eli’s proof system; needs no secret “trusted setup.”

Trusted setup — a secret key some proof systems need at the start; a leak risk. STARKSs avoid it.

Wallet — the app that holds your keys and lets you send, receive and store crypto.

Zero-knowledge proof — proving something is true (e.g. you're over 18) without revealing the details behind it.
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