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Preface

This book began with a question that is easy to ask and surprisingly hard to answer: what changes when software becomes cheap to produce?

The obvious answer is that engineers become faster. The less obvious answer is that speed moves the bottleneck. When code can be generated in minutes, the scarce things become the things that were always harder to automate: context, specification, review, verification, integration, and judgement.

The chapters that follow explore that shift through Meridian and the engineers who have to live with it. Their problems are not presented as arguments for or against AI-assisted engineering. They are attempts to make the failure modes visible: the plausible answer built from an incomplete world, the pull request nobody really read, the requirement that quietly became code, and the system that kept reporting green while its understanding was getting thinner.

The central idea is simple. Generation is not the same thing as understanding. A faster way to produce code does not remove the need to know what the code means, how the system behaves, or when an answer should not be trusted.

If there is a lesson running through these pages, it is not to slow down. It is to move human attention to the places where it has the most leverage: defining intent, making context explicit, designing constraints, choosing what can be delegated, and deciding when to stop.

The goal is not less automation. It is better engineering around automation.




Introduction

Software used to be expensive to produce. The bottleneck was writing it.

Now a capable engineer can describe a change and get a plausible implementation in minutes. The code arrives quickly, often looking complete before anyone has had time to ask whether it is correct.

That changes the nature of engineering.

When generation gets cheap, the scarce things move elsewhere: context, specification, review, verification, integration, and judgement. The difficult question is no longer only how to make the code. It is how to know what should be made, what the system actually means, and when an answer should not be trusted.

This book follows engineers living through that transition. They discover that the dangerous failures are rarely spectacular at first. A missing assumption becomes a green test. A plausible implementation quietly changes a contract. A pull request grows too large to understand. A system becomes easier to generate and harder to see.

The pages that follow are about that gap between producing software and understanding it.

Can we still understand what the code means?




[image: ]
Chapter 1

The Ticket That Took Four Minutes

MER-4417 had been open for eleven days, which at Meridian was not long enough for anyone to be embarrassed about it yet.

The title was "Duplicate delivery confirmations: Kestrel Logistics" and the description was two sentences long, both of them written by someone in support who had been told to raise a ticket and had done the minimum required to satisfy that instruction. Kestrel was one of forty-one carriers who pushed delivery events into Meridian's platform. Roughly once a week, a shipment would get confirmed twice. Twice-confirmed shipments triggered two customer notifications and, in a small number of cases involving guaranteed-delivery contracts, two refund calculations.

Two refund calculations. That was the part that made it Nadia's problem.

She had inherited Payments & Settlement fourteen months earlier, along with a codebase that had been written by six different teams under four different sets of conventions, and a standing understanding that anything touching money eventually came to her desk regardless of where it had originated. The webhook receiver was not her code. The refund engine was. The bug lived in the seam between them, which meant it lived nowhere, which meant it had sat for eleven days.

Tom found her at 9:40 on a Tuesday, holding coffee in the particular way that meant he wanted something.

"Do you have four minutes?"

"For what?"

"I want you to try something and I want you to be honest about it, which is why I'm asking you and not Priya."

Nadia saved her file. "That's the most manipulative compliment I've had this quarter."

"I've been working on it." He pulled a chair over. "Take 4417. Don't fix it. Just point the agent at it and watch what happens."

Meridian had rolled out coding agents to the whole engineering org six weeks earlier, in the way large companies roll things out: an all-hands slide, a Slack channel, a link to a licence agreement, and no further guidance. Nadia had opened it twice, found it produced code that looked correct in the way a stock photo of a family looks correct, and gone back to work. She had a system. Her system worked. She had spent nine years building it.

"Why 4417?"

"Because it's small, it's real, and it's been sitting there for eleven days." Tom shrugged. "And because if you tell me it's useless I'll believe you and I'll stop bringing it up. But I want you to actually try it first."

That was fair. Nadia disliked it, but it was fair.



She opened a terminal, cut a branch, and started the agent in the repository root.

[image: Code listing]
Then she stopped, because she did not actually know what to type.

This was the first honest thing she learned that morning, and she would think about it for a long time afterwards: she did not know what to type, because she had never before had to say what she was doing. Her process for a bug like this was tacit. She would open the webhook handler, read it, follow the call chain, form three hypotheses, discard two, and start writing. None of that had ever needed to be articulated, because the only consumer of the articulation had been her.

She typed the ticket, more or less verbatim.

Nadia: Fix MER-4417. Kestrel Logistics is occasionally sending duplicate delivery confirmations and we're processing both. Look at the webhook receiver.


The agent went to work. What followed took four minutes and eleven seconds, and Nadia watched all of it, because the alternative was pretending to do something else while feeling supervised.

[image: Code listing]
The diff was forty-one lines. It added a memory cache to the handler, keyed on the carrier's event ID, with a fifteen-minute sliding expiration. If an event ID had been seen inside the window, the handler logged a warning and returned early. Two new tests covered the duplicate case and the expiry case. Both passed. The existing 212 tests still passed.

Tom, reading over her shoulder, said: "Huh."

Nadia said nothing for a moment. Then: "Yeah."

Because it was good. That was the uncomfortable part. It was not the incoherent slop she had been quietly expecting and would have enjoyed. It had found the right file out of four hundred thousand lines. It had read the correct three files and the test file, which was more than some humans did. Its description of the flow was accurate. Its tests were reasonable. It had used IMemoryCache, which was already registered in that project's DI container, so it hadn't invented a dependency. The naming matched the surrounding code.

Eleven days. Four minutes.

"Alright," said Tom, with the specific restraint of a manager who knows that gloating will cost him. "I'll leave you to it."



Nadia did not merge it.

She sat with the diff for ninety minutes, and at the end of the ninety minutes she understood the bug properly for the first time, and she threw the patch away.

Here is what she found, in the order she found it.

The cache was per-process. IMemoryCache lives in the memory of one running instance. The webhook receiver ran as six replicas behind a load balancer in AKS. Kestrel's retry would arrive at a different pod something like five times out of six. In production, this fix would suppress roughly seventeen percent of duplicates and look, from the outside, like it had worked, which was considerably worse than not working at all, because the ticket would close and the failure rate would drop just enough that nobody would look again for a year.

The agent had not been told there were six replicas. Nothing in those four files said so. That fact lived in a Terraform module in a different repository, and in the heads of about nine people.

The retry was not the bug. Nadia pulled six weeks of Kestrel's payloads out of the event archive and looked at them properly. The duplicates were not identical retries of the same event. They had different event IDs, different timestamps forty to ninety seconds apart, and one field that differed: status_detail moved from DELIVERED to DELIVERED_SIGNED. Kestrel was not retrying. Kestrel was sending a legitimate second event, a status refinement, exactly as documented on page 31 of an integration PDF that Meridian had been sent in 2021.

Deduplicating on event ID would have caught none of them. The agent's two new tests passed because the agent had written both the fix and the test from the same wrong premise. This is a failure mode worth naming early, because it recurs through this entire book: a test written by the same process that wrote the code does not validate the code. It validates the consistency of an assumption.

The invariant was in the wrong layer anyway. Meridian's refund engine was supposed to be idempotent. It had been designed that way in 2019, and there was a SettlementIdempotencyKey column in the database to prove it. Somewhere in a 2022 refactor, the code path that built that key for carrier-originated events had been changed to use a per-event GUID rather than a per-shipment key, and had been quietly wrong ever since. Every consumer downstream of the webhook was exposed to it. The webhook receiver was simply the first place anyone had noticed.

The real fix was nine lines, in a file the agent had never opened, in a project the agent had never been pointed at.

She wrote it, added a test that used the six weeks of real Kestrel payloads as fixtures, and opened the PR at 11:34.



Tom came back at lunch. "Did it go in?"

"No. It was wrong."

"Ah." He looked more interested than disappointed, which she gave him credit for. "Wrong how? It passed CI."

"It passed CI," Nadia agreed. "It was wrong in a way CI can't see, because CI only knows what we've told it, and we never told it we run six replicas or that Kestrel sends status refinements." She turned her monitor. "Here's the thing that's actually bothering me, though. It wasn't wrong because it was stupid. Everything it did was defensible given what it could see. I'd have made the same call with the same information."

"Would you?"

"On my second week here, absolutely."

Tom thought about that. "So what did it save you?"

And this was the question. Nadia had been turning it over since 10:15.

"Typing," she said. "It saved me typing. Which is not nothing. It also cost me something, and I want to be careful about how I describe it, because I don't think it's the obvious complaint."

"Go on."

"It gave me a plausible answer before I'd formed my own. And it's hard, Tom. It's genuinely hard to look at working code with passing tests and go back to first principles. Half my ninety minutes was fighting the pull of that patch. If I'd been a bit more junior, or a bit more tired, or if it had been 4:50 on a Friday, that thing merges."

She closed the branch.

"And in eight months, someone gets refunded twice, and Sofia gets paged, and whoever picks it up finds a cache with a comment saying it's there to prevent duplicates, and they trust it, because why wouldn't they."



What Actually Happened

Let's take the morning apart, because almost every idea in this book is visible in it in miniature.

An agent is a loop, not an oracle

The thing Nadia ran is not a model that knows things. It is a loop. Understanding the loop is the difference between using these tools well and being surprised by them for the rest of your career.

[image: Diagram]
Four components, and every one of them is something you can engineer:

	The model decides what to do next. This is the part you have least control over and, counterintuitively, the part that matters least to your outcomes once you're past a baseline of capability.
	The tools determine what it can do. Read files, run tests, query a database, call an API, deploy. Every tool is a widening of the blast radius and a widening of what's possible, in the same motion. Chapter 16 is about what happens when this is drawn too generously.
	The context determines what it knows. This is the part you control most and think about least. It is the subject of Chapter 4 and it is, in practice, where most of your leverage lives.
	The stopping condition determines when it thinks it's done. Usually: tests pass, or the model declares completion. Note what happened in this chapter: the stopping condition was satisfied. That's the problem. Chapter 7 is about this.


Nadia's agent succeeded at step 2 and step 3 flawlessly. It failed at step 1, and the failure was invisible from inside the loop, because context you don't have doesn't announce its absence.

Why the four minutes were real

It is tempting, when a tool embarrasses you, to look for reasons the win didn't count. The win counted. Be precise about why, because the reasons are reproducible.

MER-4417 had three properties that made it a good agent task:

	The relevant code was findable by search. DeliveryConfirmed appeared in 23 places. The right file was among them and was named DeliveryEventHandler.cs, which meant it was named honestly. In a codebase where that class had been called ProcessorV2 or LegacyHandlerImpl, the agent would have burned its budget wandering. Your naming conventions are now a machine-readability concern.
	The change was local. Forty-one lines in two files. No schema change, no interface change, no cross-service contract. Agents are strongest where the change fits inside what they can hold at once, and get progressively worse as a change fans out across a system.
	There was a fast, honest feedback signal. dotnet test on that project ran in 31 seconds and the tests were real. The agent could check its own work in under a minute. This is the single strongest predictor of agent effectiveness that we will encounter in this book, and it is entirely within your control. Chapter 6 is about nothing else.


Where any of these three is absent, expect the four minutes to become forty, and expect the output to need more scrutiny, not less.

Why the answer was wrong

The three facts that broke the patch have something in common, and it's worth staring at:



	Fact	Where it lived


	Six replicas run behind a load balancer	Terraform, in a different repo

	Kestrel sends status refinements, not retries	A vendor PDF from 2021; two engineers' memory

	The idempotency key regressed in 2022	Nowhere. Discovered by reading six weeks of payloads.





None of it was in the code the agent read. Two of the three were not in the repository at all. The third was in the repository but in a project that had nothing in its name or structure to suggest it was involved.

This is the shape of most serious agent failures. Not hallucination, not incompetence: missing context that no reasonable reading of the visible code would have surfaced. The agent didn't fail to reason. It reasoned correctly from an incomplete world.

Which raises the question the rest of Part II answers: if the failure mode is missing context, and context is something you control, then how much of this is a tooling problem and how much of it is a problem with your codebase, your documentation, and your tests? The honest answer, and Meridian takes about a year to arrive at it, is: mostly the latter.

The reframe

Nadia said the agent saved her typing. That's the sentence to hold on to.

Break a bug fix into its parts:

	Locate the relevant code
	Understand the system's actual behaviour
	Form and test hypotheses about the cause
	Decide on the correct fix and where it belongs
	Write the code
	Verify it
	Convince yourself and others that it's right


The agent was excellent at 1, good at 5, decent at 6, and unable to do 2, 3, 4, or 7 without context it did not have. Those four are the engineering. They were always the engineering. Step 5 has been the visible, teachable, interviewable proxy for engineering skill for forty years because it was the part you could watch someone do.

That proxy is now broken. This is not a small thing. It changes what a good engineer looks like, what juniors should practise (Chapter 14), what tickets should contain (Chapter 13), and what an architect's job actually is (Chapter 15).

The reframe, which the rest of this book is a long argument for:


The agent compresses execution. It does not compress understanding. When execution was expensive, understanding was hidden inside it: you had to understand a system to change it, because changing it took three days and you couldn't afford to be wrong. Now that execution is nearly free, understanding has to be pursued deliberately, as a separate act, on purpose. Nobody will make you do it. Nothing in the pipeline will fail if you skip it.



The ninety minutes

One more number from this morning, and it's the number this book keeps returning to.

Four minutes to produce. Ninety minutes to verify. That ratio is not a sign of failure: it is the correct and permanent shape of the work. Generation got dramatically cheaper. Verification got no cheaper at all.

Everything that follows is a consequence of that asymmetry:

	If verification is the bottleneck, batch size matters more than it ever did (Chapter 2).
	If verification is the bottleneck, anything that automates part of it is worth disproportionate investment: tests, types, contracts, architecture fitness functions (Chapters 6 and 15).
	If verification is the bottleneck, the throughput metric your organisation is tracking is probably measuring the wrong end of the pipe (Chapters 9 and 19).


Teams that internalise the asymmetry get faster. Teams that don't spend a year producing more code, more review debt, and more incidents, and cannot work out why the velocity chart looks so good.



Field Notes

The four components of an agent, and who owns them



	Component	Determines	You control it via


	Model	Quality of each decision	Vendor choice. Least of your leverage.

	Tools	What it can do	Permissions, sandboxing, tool design

	Context	What it knows	Repo structure, docs, retrieval, your prompt

	Stopping condition	When it quits	Tests, acceptance criteria, your attention





Three questions before you hand a task to an agent

	Can it find the relevant code by searching for words in my description? If no, expect wandering. Give it the file paths.
	Does the change fit in a handful of files? If no, decompose it yourself first.
	Can it tell whether it succeeded, in under a minute, without me? If no, you are not delegating a task. You are generating a draft that you will fully own.


Anti-patterns from this chapter

	Assumption-consistent testing. A test written from the same premise as the code proves only that the premise was applied consistently. When an agent writes both, the passing test carries almost no information about correctness. Bring at least one input the agent didn't invent: production payloads, a fixture from an incident, a case from the vendor's docs.
	Environment-blind fixes. In-memory anything, single-instance assumptions, local file writes, wall-clock ordering. The agent cannot see your deployment topology unless you tell it. It will not ask.
	Symptom-layer patching. The agent fixes where you point. Point at the symptom and you will get a fix at the symptom. Asking "is this the right layer for this invariant?" remains a human job and is not optional.
	Anchoring on a working patch. The hardest thing about a plausible wrong answer is that it arrives before your own thinking does. If it matters, form your hypothesis before you read the diff. Nadia's ninety minutes were half analysis and half fighting the anchor.


The one thing to do differently

Time your next agent task honestly, in two numbers: minutes to generate, minutes to verify. Write them both down. Do this ten times.

Most engineers discover their real ratio is somewhere between 1:5 and 1:20, and that they had been reporting the first number to their manager and quietly absorbing the second.

That gap is what Tom spends the next two years learning to measure, and it is where Chapter 2 begins, with a pull request that nobody, including its author, actually read.
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Chapter 2

The Pull Request Nobody Read

Priya Nambiar had the best two days of her career in the third week of October, and it took nineteen days and forty-seven thousand pounds for anyone to notice.

The ticket was MER-4502, "Bulk rate card import." Meridian's carriers each sent a rate card (a spreadsheet of price bands by weight, zone, and service level) and ops had been keying them in by hand since 2013. Forty-one carriers, updated quarterly, roughly nine hundred rows each. Marguerite in Revenue Assurance had a laminated card taped to her monitor listing the eleven fields that had to go in and the order they had to go in them, and once a quarter she and two contractors spent a week transcribing spreadsheets into a web form built by someone who had left the company before Priya was in secondary school.

The ticket had been in the backlog for two and a half years. It was the kind of work that never wins an argument against anything customer-facing, and it was also, everyone agreed, obviously worth doing.

Tom gave it to Priya on a Monday. "Take the week. Take two if you need it."

She took two days.



It did not feel like cheating. This is important, and it is the part people get wrong when they tell this story afterwards. It felt like the best engineering she had ever done.

She started by getting a real rate card. Kestrel's, because Kestrel was the carrier everyone tested against, a 912-row XLSX with a merged-cell header block that took forty minutes to talk the agent through. She wrote out the eleven fields from a photograph of Marguerite's laminated card. She specified the validation rules: weight bands must be contiguous, no gaps, no overlaps; zones must exist in the zone table; effective dates can't precede the upload date. She asked for a dry-run mode, because Marguerite would want to see what was going to happen before it happened, and nobody had told her that, she had just thought of it.

By Monday evening she had a parser. By Tuesday lunchtime she had validation, a staging table, a diff view showing which bands were changing, and an import job. By Tuesday afternoon she had a test suite with sixty-one tests and a UI that Marguerite would later describe, without irony, as the nicest thing anyone at Meridian had built for her in twelve years.

She was in the loop the entire time. She read what the agent produced. She rejected an approach that used a background hosted service and asked for a queued job instead, because she knew that project already had a queue and she didn't want two mechanisms. She caught a bug in the weight-band contiguity check herself, on Tuesday morning, where a band ending at exactly 30.000kg and the next starting at exactly 30.000kg was flagged as an overlap. She fixed it and added a test.

She was not asleep. She was working faster and more happily than she ever had, on a problem she understood, and every individual decision she made was correct.

The pull request went up at 16:41 on Tuesday.

[image: Code listing]


Here is the review record. It is worth reading as an artifact rather than a story, because there is nothing unusual in it. It is what a healthy review looks like at almost every company you have worked for.

[image: Code listing]
Six minutes for the first approval. Twenty-three minutes of elapsed engagement from the second reviewer, of which perhaps eleven were spent looking at the diff, both comments landing in the first 15% of the changed lines.

Nine hundred and fourteen lines. Nobody read past about two hundred.



The Van Deursen rate card was uploaded on the 14th of November by Marguerite, who by then had done eleven carriers and was starting to enjoy herself.

Van Deursen Transport ran Meridian's Benelux lanes. Their rate card was in euros, which was the first time that had happened, because Kestrel and the nine carriers before it invoiced in sterling. The import ran clean. The dry-run diff looked right. Marguerite checked six rows against the spreadsheet by eye, the way she had checked every row for twelve years, and the numbers matched. She clicked confirm.

The numbers matched because the numbers were the same numbers. What had been dropped was the unit.

RateCardRowMapper.cs read the currency column correctly. It parsed "EUR" into a CurrencyCode and put it on the row DTO. Two layers later, in RateCardPersistenceService.cs (line 604 of the 914, roughly two-thirds of the way down the diff) the DTO was converted into Meridian's domain type:

[image: Code listing]
Meridian.Core.Money had been written in 2016. It had two constructors. One took an amount and a currency. The other took an amount and used the organisation's base currency, which was GBP. That second constructor existed because in 2016 Meridian operated in one country, and it had survived nine years of expansion because deleting it would have broken four hundred call sites.

So every Van Deursen rate went into the database as sterling. €4.10 per kilo became £4.10 per kilo. The quoting engine, which was correct and had never been touched, read those figures and priced Benelux shipments about fifteen percent below cost.

Four thousand one hundred and six quotes went out over nineteen days. Eleven hundred converted into bookings that Meridian was contractually obliged to honour. Revenue Assurance found it on the 3rd of December, in a spreadsheet, the way these things are always found.



The post-mortem was on a Friday, and Tom ran it properly: no names in the timeline, no blame, five whys, the whole apparatus. It was a good post-mortem. Nadia sat through it becoming steadily more irritated, and it took her most of the hour to work out why.

The document said the root cause was the defaulting constructor on Money. That was true. It was also the kind of true that lets everyone go home.

"Can I add something," she said, near the end.

Tom gestured.

"That constructor's been a landmine since 2016. It's a real finding and we should fix it." She put her laptop on the table. "But it didn't go off for nine years. I want to talk about why it went off now."

She had pulled the numbers that morning, and she read them out.

Q2, before the agent rollout: median pull request, 84 lines. Q4: median pull request, 310 lines. Ninety-fifth percentile had gone from 402 lines to 1,340.

Median time-to-first-approval: Q2, four hours and ten minutes. Q4, thirty-one minutes.

"So we're shipping three and a half times more code per PR," she said, "and approving it eight times faster. Both of those numbers went in the direction we celebrated. Tom put them in a slide."

"I did put them in a slide," Tom said.

"They're in the town hall deck. Slide 11." Nadia turned the laptop around. "Here's the thing nobody put in a slide. Review capacity didn't change. It couldn't. It's a human reading code, and a human reads code at about the same rate they did in 2016, which is somewhere around two hundred to four hundred lines an hour if they're actually reading and not scrolling. That's been measured for thirty years and it's stubbornly consistent. So we went from putting eighty-four lines in front of a fixed-capacity reviewer to putting nine hundred in front of them."

Ivan, who had said nothing for fifty minutes, said: "We didn't remove a reviewer. We removed two."

Everyone looked at him.

"The author is a reviewer," he said. "Historically. When Priya writes nine hundred lines by hand, she reads them maybe six times while writing them. Every compile error, every test run, every time she loses her place and scrolls back. By the time it reaches Deepak it has already been through a filter, and that filter caught most of the stupid things, and none of us ever noticed it was doing that because it was free." He shrugged. "It isn't free any more. It isn't anything any more. And Deepak took six minutes because Deepak has always taken six minutes and it was fine when the author had already done the work."

Nobody said anything for a moment.

"Also," Ivan added, "the tests passed, which is worse."



He was right about the tests, and this is the detail that makes MER-4502 worth a chapter.

The agent had written a currency test. It was called MapsCurrencyFromSourceRow, it was the forty-third of sixty-one tests, and it was a perfectly good test:

[image: Code listing]
It passed. It had always passed. It still passes today, because it is correct.

It tested the mapper, which handled currency properly. The value was dropped in the persistence service, one layer further down, and no test crossed that boundary. The test suite had sixty-one tests and complete coverage of every line involved, including line 604, which was executed by fourteen different tests, all of which asserted on amount and none of which asserted on currency, because every fixture in the suite was in sterling.

Every fixture was in sterling because Priya had pasted Kestrel's rate card into the prompt on Monday morning, and the agent had generated its test data from the shape of the thing it had been shown.

Coverage: 91.2%. Green check. The line that lost the money ran fourteen times in CI every night for nineteen days.



Nadia found Priya afterwards, in the kitchen, not doing well.

"I'm not going to tell you it's fine," Nadia said, "because you'd know I was lying and then you wouldn't believe anything else I said. But I want to ask you something, and it isn't a trap."

Priya nodded.

"Walk me through what happens to the currency field. From the cell in the spreadsheet to the row in the database. Don't open the code."

Priya started. The parser read the header block and mapped column positions to field names. The row mapper took the raw values and produced a RateCardRow, with currency parsed into a CurrencyCode. Then the validator checked the bands. Then the staging table. Then the import job read staging and wrote to carrier_rates, and it did that through the persistence service, and the persistence service...

She stopped.

"I don't know," she said. "I don't know what the persistence service does with it. I've never had that in my head. I read that file. I remember reading it. It looked right."

"It did look right," Nadia said. "That's what new Money(row.RateAmount) looks like. It looks right. It's four words and it reads like English and there's nothing about it that says stop." She got a mug down. "You want to know what I would have done, honestly? On a nine-hundred-line PR at half five on a Tuesday? I'd have done what I did. I approved it too."

"You left comments."

"I left comments on lines forty and a hundred and eighteen. I want you to think about what that tells you about how far I got."

Priya laughed, wetly, once.

"Here's the thing I actually want you to take away," Nadia said, "and it isn't 'be more careful,' because you were careful. You caught a real bug in the contiguity check on Tuesday morning. You rejected the hosted-service approach because you knew something about that project the agent didn't. You invented dry-run mode. You did the engineering." She poured. "What you didn't do (what nobody's told you to do, because we haven't worked out that it needs saying) is hold the whole path in your head at once. That used to happen to you whether you wanted it or not. Now it only happens if you go and get it."



What Actually Happened

The arithmetic nobody does

Chapter 1 ended with an asymmetry: generation got cheap, verification didn't. This chapter is that asymmetry arriving at team scale, where it stops being a personal-productivity observation and becomes a queueing problem.

Take Meridian's own numbers, which are unremarkable:



		Q2 (before)	Q4 (after)


	Median PR size	84 lines	310 lines

	p95 PR size	402 lines	1,340 lines

	Median time to first approval	4h 10m	31m

	PRs merged per engineer per week	3.1	5.4





Every one of those numbers is an improvement by the standard reading. More code, more pull requests, faster approvals, less waiting. Tom's slide was not dishonest.

Now hold one thing fixed: a human reviews code at roughly




The reviewer we deleted
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Why coverage lied








Making a diff reviewable





	Category	Lines	Real risk


	DTOs, records, property definitions	~180	Near zero

	Test fixtures and builders	~240	Low, but check for variance

	Wiring, DI registration, config	~90	Low

	Validation rules	~150	Medium: check against the spec

	Parsing and mapping	~160	High: data transformations

	Persistence and domain conversion	~95	High: where 604 lived












The explain-it-back test


Before merging code you did not type, close the editor and describe out loud what happens to one important value as it moves through the system, end to end.




The metric that lied




	Review throughput per reviewer-hour. Lines approved divided by minutes spent in review. Rising steeply means people are approving faster than they can read, and it rose by a factor of eleven between Q2 and Q4.
	Time-to-first-approval distribution, not median. The median hid it. The mode, a spike of approvals inside ten minutes on PRs over 500 lines, did not.
	Change failure rate. The only metric here that has ever been honest about this class of problem, and the only one that would have caught the trend without anyone having to be clever.





Field Notes

The two filters agents remove

	Author re-reading. Gone, near-completely. Nothing replaces it by default. Replace it deliberately with the explain-it-back trace.
	Reviewer attention per line. Not gone, but diluted in proportion to how much bigger your diffs got. Fix by shrinking diffs, not by asking reviewers to try harder.


Review budget: the honest numbers

	200 to 400 lines per hour, reading properly
	Defect detection collapses past ~400 lines in a sitting
	Defect detection collapses past ~60 minutes regardless of size
	These are human constants. Design around them; you will not beat them.


Rules worth adopting on Monday

	Mechanical changes ship in their own PR. Always.
	The PR description names where the risk is, not what changed.
	Any change crossing layers states the path one important value takes.
	At least one test fixture per suite is a real-world artifact the agent didn't generate.
	One integration test per data path asserts on what came out the far end, not on what each layer produced.


Anti-patterns from this chapter

	Coverage as a proxy for verification. 91.2% coverage, fourteen tests over the failing line, zero assertions on the value that was lost. Coverage tells you a line ran. It cannot tell you a field was checked, and a field held constant across every fixture is invisible to any suite at any coverage level.
	The disguised large PR. A 914-line diff containing 660 mechanical lines is a 254-line change that has made itself unreviewable. Split it.
	Unit tests without a boundary test. Agents produce excellent within-component tests in volume. Defects live between components. The suite will look thorough long before it is.
	Fixture monoculture. All test data descended from the single example in the prompt. Whatever was constant in that example is now invisible to your entire test suite.
	Celebrating the intake metric. PR count, lines shipped, merge velocity. All four rise when review degrades. If your dashboard would have looked good in Meridian's Q4, your dashboard is not watching for this.


The one thing to do differently






OEBPS/img/listing-007.png
[Fact]
public void MapsCurrencyFromSourceRow /()

{
var row = ARateCardRow().WithCurrency("EUR").Build();

var result = _mappexr.Map(row);
result.Currency.Should() .Be(CurrencyCode.EUR);





OEBPS/img/listing-002.png
Searching for webhook handling code
L grep -r "delivery" --include="%.cs" -1 - 74 files
L grep -rn "DeliveryConfirmed" - 23 matches, 9 files

Reading src/Meridian.Integrations/Webhooks/CarrierWebhookController.cs (312 lines)
Reading src/Meridian.Integrations/Webhooks/DeliveryEventHandler.cs (204 lines)
Reading src/Meridian.Integrations/Webhooks/Models/CarrierDeliveryEvent.cs (61 lines)

Reading tests/Meridian.Integrations.Tests/Webhooks/DeliveryEventHandlerTests.cs (388 lines)

I can see the flow. CarrierWebhookController receives the POST, validates the
carrier signature, deserialises to CarrierDeliveryEvent, and passes it to
DeliveryEventHandler.HandleAsync. There is no check for whether this event has
already been processed. If the carrier retries, we process it twice.

Editing src/Meridian.Integrations/Webhooks/DeliveryEventHandler.cs
Editing tests/Meridian.Integrations.Tests/Webhooks/DeliveryEventHandlerTests.cs

Running dotnet test tests/Meridian.Integrations.Tests
L passed: 214, Failed: 0, Skipped: 3 Duration: 31.4s
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author's repeated re-reading - reviewer - CI - production
(dense, unmeasured) (60-90 min)
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#8812 feat(rates): bulk rate card import MER-4502
23 files changed +914 -87
Checks: Vv build V tests (2,847 passed) V lint V coverage 91.2%
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$ git checkout -b fix/MER-4417-duplicate-delivery
Switched to a new branch 'fix/MER-4417-duplicate-delivery'
$ agent
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author's single pass - reviewer - CI - production
(one skim) (6 minutes)
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opened #8812 (+914 -87, 23 files)
requested review: deepak.sharma, nadia.rao

V approved
"LGTM! Nice test coverage"

comment RateCardImportController.cs:40
"nit: ‘svc’ - ‘importService'"

comment RateCardValidator.cs:118

"can we pull this magic number into config?"
pushed 2 commits (+6 -6)

V approved

"Nice work Priya, this is a big one"

merged into main
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var rate = new Money(row.RateAmount);
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