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1. Your First Real Change, Made by an Agent and Checked by You

Somewhere in your project there is a small wrong behavior you have been ignoring. A blank item that shouldn't be addable, a button that stays enabled when it shouldn't. In this chapter you fix one of them in a real repository, with a tool making the edit while you watch, and you finish by running something that would fail if the fix were wrong.

The tool is Claude Code, an application that runs on your own computer. You start it from a terminal, inside a folder that holds your project. Once it is running, it uses a Claude model to decide what to do, and it uses tools to do it: reading files, editing files, running commands. Those tools act on your actual files on your actual disk, in the directory you launched it in.

In a chat window, you are the transport. You copy a file out of your editor, paste it into the browser, read the answer, copy the suggested code back, save, and run your tests yourself. The model sees only the fragment you showed it. If it guesses that your tests live in one place and they live in another, it has no way to find out. Claude Code can find out. It can list the folder, open the test files, run the test command and read the failures. It is the same kind of model, with hands.

The Claude API and the Agent SDK are a third thing: they are for building your own programs, where you write the code that calls the model and decides what happens next. Today you are a person using an application, through its command-line interface: you type the word claude in a terminal, inside your project folder, and work in the session that opens. Other interfaces exist.

Installing, and getting the first request answered

The way to install this has changed since the earliest tutorials, and an old blog post will probably tell you the wrong thing first.

The officially recommended method now is the native standalone installer. On macOS, Linux, or Windows Subsystem for Linux, you fetch the install script from the Claude site with curl and pipe it into bash. On Windows in PowerShell, you fetch the PowerShell installer and pipe it into the shell's own execute command. On Windows using the older command prompt, you download the install command file, run it, and delete it afterward.

There are other supported paths. Homebrew has it as a cask. Windows has it in WinGet. There are official Debian and Ubuntu and Linux package repositories. And npm still works; the old instruction to install the package globally with npm has not been withdrawn.

Use the standalone installer anyway. Standalone installations update themselves in the background, and package manager installations do not, so you won't spend an afternoon debugging behavior that was fixed three releases ago. The native install also needs no Node.js runtime. The npm route requires Node twenty-two or newer, and even then it only downloads the same precompiled binary for your platform and links it, so it adds a Node dependency and nothing else.

Before you run anything, check that your machine is in scope. You need macOS thirteen or later, or Windows ten from version eighteen-oh-nine onward, or Windows Server twenty-nineteen, or Ubuntu twenty-oh-four or later, or Debian ten, or Alpine three point nineteen. Your processor needs to be x64 or ARM64, and you need at least four gigabytes of memory. The search tool ripgrep comes bundled, so you do not install that separately. You need working internet access from a country Anthropic supports.

On Windows, install Git for Windows if you have not. Claude Code prefers Bash and will fall back to PowerShell without it, and the difference will show up later as commands that behave oddly.

Before your first request goes anywhere, you need an account with access. That means either an active paid Claude subscription, Pro, Max, Team, or Enterprise, or an Anthropic Console account with API credits on it. Either satisfies the requirement. Third-party providers are also supported if your workplace already routes through Amazon Bedrock, Google Cloud, or Microsoft Foundry.

Signing in is a browser round trip. Run claude with no credentials stored, and it starts an interactive sign-in flow. Your terminal prints an authorization link and opens your desktop browser to the Claude site. You authorize there. The application receives tokens and stores them locally, in the Keychain on macOS, or in its own folder under your home directory on Linux and Windows. You do this once per machine.

If you would rather use an API key, you can put it in an environment variable named for the Anthropic API key, or sign in against the Console explicitly with a flag on the login command. If you have both a stored login and that environment variable set, the environment variable wins. That has confused people who thought they were on a subscription and were quietly spending credits.

Learn one diagnostic now. Inside a session, type slash doctor, which also answers to slash checkup, and it validates your local setup, your authentication, and whether it can reach the network, and repairs some problems on its own. It was extended more recently to explain organization policy errors too. Run it right after installing. If your first launch does anything strange, run it again before you start guessing.

Now launch. Change directory into your project root and type claude. You can pass a prompt inline as an argument if you want, but for your first session, start empty.

The first time you open a folder it has not seen, it asks whether you trust this workspace. It will not load workspace files until you say yes. Say yes for your own project.

Then the session interface appears. It is a terminal application built with React and Ink, which means it redraws itself live instead of scrolling like an ordinary program. Across the top you get project information, which model is active, how much of the context window you have used, and which permission mode you are in. At the bottom there is an input line that begins with a greater-than sign. That is where you type.

Type slash model to see or change the active model. And check the permission mode, because on Pro, Max and Team plans, sessions now default to Auto mode. In Auto mode, operations classified as safe run without asking you, and it interrupts only for destructive things: recursive deletes, destructive git resets, that family. Type slash permissions and switch to Manual for your first hour, so every write and every command asks first. Auto is a reasonable place to end up, but approvals are how you learn what the tool is reaching for, and you cannot learn that from actions that already happened.

The project, described before it is touched

The app is a shared list, the kind two people use for groceries. TypeScript, on a familiar React framework, with a PostgreSQL database behind it. The user journey is four clicks: open a list, type an item, add it, see it appear for both people. That is small enough to hold all of it in your head.

Your first request should not change anything. Ask it to describe the project: where the pages live, how the app starts in development, and how the tests are run. In plain words, something like: look around this repository and tell me where the page components are, what command starts the dev server, and what command runs the tests.

It will read files, search, and answer. Nothing asks permission. Reading files inside the workspace, searching with grep and glob, and read-only shell commands like listing a directory or checking git status all run automatically. That is the boundary between looking and touching, and looking is cheap and reversible.

You already know where your tests are, so the answer is a check on the tool. If it tells you the tests run one way and you know they run another, you have learned something important before it wrote a line. Correct it in the next message and ask again. Do not proceed on an inaccurate picture and hope.

One sentence, then one change

Before you ask for the change, write down the behavior you want, in one sentence, in plain language.

Adding an item with an empty or whitespace-only name should not create a list item.

That sentence is the thing your test will assert later. If you cannot state the behavior in one sentence, you do not yet know what you are asking for, and neither will the tool.

Now make the request. Something like: when the add-item form is submitted with an empty or whitespace-only name, do not create an item; keep the form and show a short message instead. Change as little as possible.

That last clause matters. Left unconstrained, a coding agent will happily tidy three files it noticed on the way past. You want one change you can read.

It will look at the relevant files and then propose an edit. In Manual mode, when it wants to modify a file, it shows you a colorized inline diff of the proposed change and asks whether to approve it. The prompt names the file, something like, Claude wants to edit the add-item component, and offers three answers: Yes, which approves this one edit; allow for session, which permits file modifications for the rest of this process and is never written to disk; or No, which refuses.

Read the diff before you answer. This prompt is the last cheap moment to say no. And there is a fourth option people miss: press Tab while Yes or No is selected and you get a text field to type guidance with your answer. A refusal with a reason gives the tool something to work with.

Say Yes, and the file is written to disk.

Then ask it to run the project's tests. Now you get the other kind of prompt. Mutating shell commands ask before they execute: Claude wants to run npm test, allow this command? You can answer Yes to run it once, or "yes, and don't ask again", or No.

That middle option does more than remember for this session. It writes an allow rule for that command prefix into a local settings file inside your repository, and that file is automatically added to your git excludes so it does not get committed. So it persists across sessions, on your machine, invisibly to your teammates. For running your test suite, that is a fine thing to persist. For anything that touches the world outside your project, say Yes each time until you have a reason not to.

The output streams into your terminal as it runs.

Reading the change, and proving it

Now read what actually changed. Inside the session, type slash diff. That opens a diff viewer in the terminal. If your window is a hundred and forty-four columns wide or more, it opens as a side panel that updates live while edits happen, so you watch changes arrive. You can also leave the session, or open a second terminal, and use git status and git diff. Unstaged changes are on disk immediately, so your ordinary Git tools see them right away with no special step.

Read it with three questions. Did it change only the behavior you asked about? Did it touch any file you did not expect? And did it quietly rewrite something adjacent, a shared helper, a type, a piece of formatting, while it was in there?

That third one catches the most trouble. A change that also reformats a file is a change you can no longer read, because the fix you care about is buried in three hundred lines of moved whitespace. If that happens, undo and ask again with narrower instructions.

For our change you are looking for something small: the submit handler now trims the name, returns early if what remains is empty, and sets a message. Two or three lines in one file. If the diff is much larger than that, something else happened, and finding out what is more valuable than shipping.

Suppose the diff looks right and the tests pass. What has that established?

Less than it feels like. The suite passing tells you the change did not break anything the existing tests were watching. If no existing test ever submitted an empty item, then nothing in that run touched the behavior you just changed. A green suite is real evidence, but it says nothing about a behavior it never exercised.

So start the dev server and click the journey yourself. Open a list. Click Add with the field empty. Then type a single space and click Add. No item should appear either time, and you should see the message. Then add a real item and confirm that still works. The most common way this fix goes wrong is that it blocks everything, including valid input.

That click-through is the check that speaks to the user. The test suite speaks to the code.

And because you just found a mistake the application could really make, it deserves a test that catches it. Ask for one: add a test that submitting the add-item form with a whitespace-only name creates no item. Then read that diff too. Undo the fix temporarily, run the new test, and watch it fail. A test you have never seen fail is a test you have not verified. Put the fix back, run again, watch it pass. Now you know the test is attached to the behavior and not just sitting nearby being green.

If you want to undo something inside the session, type slash rewind, or press Escape twice on an empty prompt, and files revert to a checkpoint taken before a prompt turn.

Then commit. One commit, containing the fix and its test, with a message a person can read in eight months. Something like: reject empty and whitespace-only list item names on submit. Not "fix bug". Not "updates". The message's job is to answer, for a future stranger who is probably you, why this line looks like this.

If the change turns out to be wrong later, your ordinary Git paths still apply, because nothing here bypassed Git. Before you commit, git restore on the file throws the change away. After you commit, git revert on that commit creates a new commit undoing it, which is the safe choice on anything shared. A small commit is a small thing to reverse.

When you are done, exit with slash exit, or Control-D twice quickly, or Control-C twice on an empty prompt. Your transcript is saved automatically. Tomorrow, in the same repository, claude with the dash c flag reopens your most recent session with its conversation and tool history intact, or dash r gives you a picker to choose from older ones.

That is the loop: inspect, state, request, read, check, commit. It is the unit of work for everything that follows.

One thing is left over. You had to tell the tool where your tests live, and a fresh session tomorrow will not know either. The next step is teaching the project to explain itself.

What changed lately, and what it costs you

Two recent changes to Claude Code affect your very first session.

The first is Auto mode, which became the default permission mode for new sessions on Pro, Max and Team in the middle of August. Previously you got interactive approval prompts for writes and for mutating commands. Now safe reads and writes execute automatically, sorted by a background risk classification, and you are interrupted only for destructive operations.

That changes the task you just did. If you had launched without knowing this, your first edit would have landed on disk without a prompt, and the moment to read before approving would never have arrived. So the smallest useful next action is: launch, type slash permissions, look at what is actually active, and switch to Manual for your first few sessions. Approvals get tedious once you know what the tool reaches for, and Auto mode is a reasonable place to end up. But you cannot learn to read a diff at the moment of decision if there is no moment of decision.

The second is model selection, which quietly determines both quality and cost of everything above. Claude Sonnet five became the default on Pro, Team and Enterprise plans, with a one-million-token context window and adaptive thinking, and Claude Opus five launched alongside it as the default Opus choice. Both have since been succeeded by Sonnet five point five and Opus five point five. Support was also added for an environment variable named for the Anthropic default model, so you can pin your session model permanently instead of choosing each time.

That affects every task, so a two-second habit pays. Type slash model at the prompt and read what is actually running. If you want it fixed, export that default model environment variable in your shell profile, set to the model you want, and it applies to new sessions from then on.

The check has the same shape as the one in the lesson. Set the variable, open a new terminal so the profile reloads, launch in your project, and type slash model. If it reports what you pinned, the setting took. If it reports something else, your profile did not load or the variable name is misspelled, and slash doctor will tell you which. Do not assume a setting worked because you typed it correctly. Ask the tool what it thinks, the same way you asked it where your tests were.



2. Writing the Instructions Your Next Session Will Actually Read

Last time you and the agent stopped blank items slipping into the shared-list app, checked it three ways, and saved one commit. Now close that session.

Open a new one and ask for a second small change.

Watch what happens. The agent does not know how you start the app. It does not know which test command is the one that counts. It does not know what you mean by done. So it guesses. It reads a little of the project and invents a script name that does not exist. Or it runs a test file directly instead of the suite. Or it edits the wrong layer, putting a validation check in a component when the project keeps that logic somewhere else. Or, most commonly and most annoyingly, it announces that the change is complete without having run anything at all.

None of that is the agent being careless. Everything you explained by hand last chapter, the layout of the project, the command that matters, what finished means, lived in that conversation. The conversation is gone. The repository is what survived, and the repository never said any of it.

So say it in the repository, in a file the next session reads before it does anything else.

That file is called CLAUDE.md, and Claude Code loads it automatically. You do not attach it, mention it or paste it. When you launch a session inside a directory, Claude Code looks for that file and pulls its contents into the session's context before your first request arrives. Put it at the root of the repository, or inside the project's .claude folder; both are discovered. Because it sits in the repository, you commit it, and it travels with the code. A teammate who clones the project gets your instructions along with your source. A fresh session you start six weeks from now gets them too, without you remembering anything.

Writing the file

Do not start from a blank page. Type slash init in the project, and Claude Code reads the repository, the package manifest, the build configuration, the test setup, the shape of the source tree, the Git history, and writes a first CLAUDE.md for you. Let it. That draft will be too long and partly wrong, and both of those are fine, because editing something down is faster and more accurate than remembering everything from nothing.

Then you edit, and most of the editing is deletion.

Keep the commands that are not obvious. For our app that means the development server command, npm run dev, so a session knows how to bring the thing up. The type check, which is the TypeScript compiler run with the no-emit flag, because a session that only runs tests will happily leave you a type error. And the one test command that counts. Write down which one is authoritative, the whole suite, not a single file, and, separately, write down how to run a single test file when the agent is iterating, because that saves it guessing at the argument syntax. Also note how migrations run, whatever your tool is, because that is a command nobody infers correctly.

Now name the manual journey. The test suite is one check; a person clicking through the app is a different check, and last chapter you did both for a reason. Write the journey down in one sentence: open a list, type an item, add it, see it appear. That sentence is what turns "tests pass" into "the feature works," and if it is not in the file the agent cannot be expected to invent it.

Then two or three architectural constraints this app actually has. General programming advice does not count. Ours has three worth writing. Database access goes through the client in the database folder; no handler writes raw SQL. Validation for adding an item lives in one place, the place last chapter's fix put it, so nobody adds a second competing check in a component. And a schema change requires a migration file, never a hand-edited database, because a hand edit works on your laptop and nowhere else.

Finally, the definition of a finished change, stated flatly, because this is the sentence that stops the agent declaring victory early. A change is finished when the diff is small enough to read, the test suite passes, the manual journey has been clicked through, a regression test covering the specific mistake exists, and the work is one commit with a plain message. Say the commit format you want. Ours is the conventional style with a prefix like fix or feat.

That is close to the entire file.

What to leave out is a longer list. Leave out the plainly discoverable. If the test command is just npm test and it sits in the manifest where anyone can see it, writing it down buys nothing. Leave out generic coding standards and anything that reads like framework documentation; the model already knows React, and your paraphrase of the docs will be worse than the docs. Leave out a file-by-file inventory of the project, which is stale the week after you write it. Leave out today's bug, this sprint's checklist, and any note that will be false within a month. And leave out full API dumps and long procedures.

One test decides whether a line earns its place: include a rule only if leaving it out makes the agent make a predictable mistake. If you cannot name the mistake, delete the line.

The reason for that strictness is mechanical. This file is re-injected on every single turn, as part of what the model receives with each request. A long instruction file is therefore a tax on every question you ask for the rest of the project's life. It eats the room the agent needs to actually read your code. Worse, it dilutes itself: as the instruction block grows, the model starts missing the subtle directives buried inside it, and the sentence you cared most about is the one that gets skated over. A bloated file also pushes the session toward compaction sooner, which means the conversation starts getting squeezed earlier than it needed to.

So aim for roughly two hundred lines at the root, a few thousand tokens. Two helpers keep you honest. Slash context shows where your tokens are going and lists every instruction file currently loaded, under a memory files heading. Slash doctor audits the project and points out instructions that are redundant because Claude already infers them from the codebase, which is a fast way to find the lines your slash init draft added that you should now delete. There is also slash memory, which lists the active memory locations and opens the one you choose in your editor mid-session, so you can fix a bad sentence the moment you notice it.

A line beginning with an at sign followed by a path is an import, and it keeps the file small. The contents of that file get pulled inline into the context when the instructions load. So you can point at your existing database schema notes instead of copying them into the instructions and then letting the copy drift out of date. If you want to mention a file path in prose without importing it, wrap it in backticks and the import does not fire. And the first time a project imports a file from outside itself, Claude Code stops and asks you to approve it, because an import is a way for content you did not write to enter your session.

Where else instructions live

The project file is one of four places instructions can come from, and knowing which is which saves you from putting a private database password somewhere a hundred strangers can read it. Facts about this project that are true for every person on every machine belong in the project file.

Above it sits a personal file, in a folder called .claude in your home directory. That one follows you across every project you open. It is not committed anywhere. It is the right home for how you like to work: that you want commit messages in lower case, say, or that you prefer to see a plan before any file gets written. If you find yourself typing the same sentence into unrelated repositories, that sentence belongs in the personal file. Claude Code will also read a rules folder alongside it, if you would rather split those preferences into separate files than keep one long one.

Below the project file sits a local variant, named CLAUDE.local.md, in the repository root but not shared. This one is for facts true on your machine only: the connection string for the Postgres database you run locally, the port your dev server is on because something else already owns the usual one, a debug flag you personally like enabled. Claude Code does not add that file to your ignore list for you. If you create it and do not add its name to the project's .gitignore, you will commit your local connection string to a public repository. Add the ignore entry in the same minute you create the file.

The fourth layer you will probably never touch yourself, but it explains behavior you might otherwise find mysterious. A machine can carry organization-wide instructions installed at the system level, under a system application support folder on macOS, under a claude-code folder in the system configuration directory on Linux, under the installed program folder on Windows, and an employer can push those out centrally through a managed settings key. If you are on a work laptop and the agent seems to have opinions nobody in your team wrote down, that is where they came from.

Precedence trips people up because they expect the more specific file to replace the more general one. Claude Code does not overwrite anything. It concatenates. Every instruction file it finds goes into the context window in order, broadest first: the organization file, then your personal one, then the project one, then any subdirectory files on the way down to where you launched, then the local untracked one last.

So all of it is present at once, and conflicts are resolved by the model reading the pile and reasoning about it, with no rule engine involved. In practice the later, narrower instruction wins, because it reads as the more specific and more local statement, the same way a sticky note on one drawer beats a sign on the front door. But that is a tendency, not a guarantee. If a project rule has to override something in your personal file, do not rely on position alone. Write in the project file that the rule is important, or that the agent must do it. Blunt, emphatic wording in the narrow file is how you make sure a broad habit does not quietly survive.

Wishes and walls

CLAUDE.md is guidance, not enforcement. It is text handed to a language model with the hope that the model follows it. Usually it does. Sometimes it does not, especially if the file is long or the instruction is buried or two lines pull in different directions. Nothing in the system stops the agent from doing something your instructions forbid. If you write "never reset the database" and the agent is convinced a reset is the right move, that sentence is a request it can talk itself past.

Real limits live in the project's settings file, in the permissions deny list. There, the runtime tool layer refuses to execute a matching command, checked before the command runs. A deny rule beats an allow rule and beats the model's intention. So for our app, the instructions say schema changes go through migrations, and the settings file denies the reset command outright, and denies dropping a database. The instruction explains the intent; the deny rule makes the worst case impossible.

Hooks, hosted runs and unattended work later on all depend on knowing which of your rules are wishes and which are walls. Write the wish, then build the wall for anything you cannot afford to have gone wrong.

Proving a fresh session can do the work

Instructions you have not tested are just an opinion about your project. So test them the way the failure actually happens: from nothing.

Commit the instruction file and the settings file first. Their own commit, with a message that says what it is, instructions and denies, not bundled in with a feature. Then start a fresh session. Not a resumed one, not the one still warm on your other tab. A new session, in the project directory, with no history.

Do one cheap sanity check before you ask for work. Run slash context and look at the memory files list. Your project instructions should be named there. If they are not, nothing else in this test means anything, and the usual cause is boring: the file is in a different directory than you think, or you are launched somewhere other than the project root.

Now give a one-line request that only succeeds if the file was read. Ask for a second small validation rule on the same add-item form: reject an item longer than some sensible limit, say two hundred characters. One sentence. Say nothing about the test command, nothing about the layer the validation goes in, nothing about what done means.

Then sit on your hands and watch which things the agent does without being told.

Does it put the length check in the same place as the emptiness check, or does it invent a second validation site in the component? Does it run the authoritative test suite, by name, or does it make up a script? Does it run the type check? Does it add a regression test for the too-long case? And when it reports back, does it report in the terms your file defined, suite green, journey clicked, one commit, or does it just say the change is complete?

Each of those is a line in your file. Each answer tells you whether that line works.

When the agent skips the manual journey, your file is unclear, and the fix belongs in the file. If you wrote something vague like "verify the change works," the agent has satisfied that by running tests. So rewrite the sentence into something that cannot be satisfied any other way: state that a change is not finished until a person has opened a list, typed an item, added it and seen it appear, and that a passing test suite alone does not count.

Then throw the change away with git restore or git revert, both from last chapter, and run the same one-line request again in another fresh session. Same request, changed file. If the behavior changes, the sentence was the bug and you fixed it. If it does not, the sentence is still ambiguous, or it is buried too deep in a file that has grown too long, or it conflicts with something in your personal instructions pulling the other way. Make it blunter and more emphatic, or make the file shorter so it stands out, and go again.

Request, observe the gap, edit one sentence, retest identically. It is the change loop from last chapter, aimed at the instructions instead of the code. Keep the request fixed so the only variable is the wording.

When it passes, commit whatever you edited. The repository now carries two things: a change, and the rules that produced it. A stranger cloning it gets both.

Instructions describe a project: its commands, its shape, its bar for done. They do not help the agent follow a code path it has never seen, or reproduce a defect that somebody else reported in words. That is next.

What changed in how instructions get loaded

Most people assume every part of a session sees the project instructions. It does not. Anthropic's documentation now spells out the scoping rules for subagents, the separate, bounded helpers Claude Code spins up for particular jobs, and the two built-in ones behave differently from the ones you write yourself. The built-in Explore and Plan subagents skip reading CLAUDE.md files and skip checking Git status. That is deliberate: it keeps their context small and their responses fast. Custom subagents that you define do inherit the project instructions and the automatic memory.

That hits the task you would least expect. If you write an architectural constraint into your instruction file, database access only through the client in the database folder, say, and then ask for a plan for some larger feature, the planning pass may not have that constraint in front of it. The plan comes back proposing raw queries in a handler. You then blame the instruction file, which never got read.

Smallest useful action, two parts. Run slash context and look at what is actually loaded and where your tokens went, so you stop guessing. Then, for a requirement that must survive an exploration or planning pass, put it in the request itself, or in the definition of a custom subagent, instead of trusting the project file to carry it. One sentence in the prompt is cheap insurance.

Two smaller items from the September releases, if you work in that territory. There is a new command-line flag, append-subagent-system-prompt-file, in version 2.1.261, which does what the existing string version did but reads the rules from a file on disk instead of a command-line argument. That exists because shells cap how long an argument can be, and a substantial set of review rules blows past that cap. If you run non-interactive passes, a batch code review, a sweeping refactor, put the subagent rules in a file inside your .claude folder and pass the path. The string and file forms are mutually exclusive, so pick one.

And in versions 2.1.219 and 2.1.234, organization instructions delivered through the managed claudeMd setting stopped raising an interactive approval prompt at launch. Previously that prompt could stall a scripted, non-interactive run, a script sitting there waiting for a keypress nobody was there to press. Shell and sandbox confirmations are untouched; only that one startup approval went away. If your team was wrapping Claude Code in a script to inject shared standards, distribute them through that managed setting instead.

The check for all three is the same and takes a second: slash context, and read the memory files list. If what you expect is named there, the mechanism worked. If it is not, no amount of careful wording in the file will matter.



3. Fixing a Bug in Code You Have Never Read

The message arrives the way real bug reports always do. Not as a ticket with steps. As a sentence from a person who was trying to get something done.

"It keeps saying the name is too long when it isn't. Only happens when I copy the name in from somewhere else."

That is the whole report. There is no file named, no error text quoted, no browser mentioned. And the part of the shared-list app that decides whether a name is too long is code you have not read. You know the app has a length rule, because a previous session added one and you checked it. You have never opened the function that enforces it.

This is the most ordinary situation in software, and it is worth slowing down for. Something is broken, the description is vague, and the code involved is code you have never opened. The temptation is to hand the sentence straight to Claude Code and ask it to fix the bug. Resist that for a few minutes. There is an order of operations here that saves you from shipping a change you cannot defend, and it starts somewhere other than the code.

It starts with getting the bug to happen on command.

A bug you cannot trigger whenever you want is a bug you cannot verify as fixed. Think about what verification actually is. You do something, the app misbehaves, you change the code, you do the same thing again, and the app behaves. That comparison is the entire proof. If the first half is missing — if the misbehavior only showed up once, on someone else's machine, in a way you never saw — then after the change you have nothing to compare against. You have a diff and a hope. And a fix built on a guess looks exactly like a fix built on understanding, right up until it fails in front of a user.

So the first move is translation. You turn the user's sentence into four things written down: the exact steps, the exact data, what you observed, and what you expected. Write them in a scratch file or a comment on the report, somewhere you can read them again in twenty minutes.

Here is what that looked like for this one. The steps: open the shared list in the browser, put the cursor in the add-item field, paste rather than type, then click Add. The data matters more than anything else in the report, because "copy the name in from somewhere else" is a clue about data. I copied a line out of a notes app: the words cream cheese, followed by a trailing space and a line break that came along with the copy. Nine visible characters. The observed result: an error under the field saying the name is too long, and no item added. The expected result: an item called cream cheese appears in the list.

Notice how much the writing-down did. The user said "when it isn't too long," which is a judgment. I now have a specific piece of data, and the specific thing about it is that it carries invisible characters on the end. A typed name never does. That is why nobody thought to test this, and why the report seemed impossible at first: nine characters cannot exceed a limit, so the person reporting it sounded confused. They were not confused. They were pasting.

One more thing before code. I closed and reopened the page, and did it again. It failed again. Same steps, same data, same error. Now I have a reproduction, which means I have a before. Everything after this has something to be measured against.

Now the code, and this is where the agent earns its place.

You could open the repository and start reading. In an app this small you would probably find it. But the skill that scales is different: asking Claude Code to follow the path for you and report back, before it is allowed to change anything. An agent is most useful as an explainer of a path first and an editor of that path second. Explaining is cheap, reversible, and checkable. Editing is none of those.

Claude Code has a mode built for exactly this, and it is worth knowing by name. It is called plan mode. In plan mode the agent can read files, search the repository, and run read-only shell commands, and then it writes you a plan — but its file editing and writing tools are mechanically blocked from running. Not discouraged, not asked politely to hold off. Blocked until you review what it proposes and say yes.

That word "mechanically" is doing real work. The previous chapter drew a line between guidance, which a model can talk itself past, and a limit its tools actually enforce. Plan mode is on the enforcement side of that line, the same as the deny list in the project's settings file. If you simply write "don't change anything" in your prompt, you are relying on the model's cooperation, and models cooperate almost always, which is a different thing from never failing to. Plan mode does not depend on cooperation.

There are several ways into it, and you want the one that fits your hands. You can start a session already in it by launching Claude with the permission-mode flag set to plan. Inside a running session you can press Shift and Tab together to cycle the permission modes until the status line tells you plan mode is on. You can type the slash-plan command, or put slash-plan in front of a single request to run just that turn in it. If you want it as your normal starting posture, you can set the default mode to plan in your settings file, or change it in the session with the slash-config command. And for a one-shot question with no interactive session at all, you can run Claude with the print flag and the permission-mode flag set to plan, passing the question as the argument — handy when you want the trace and nothing else.

One caveat, since it changes what the mode means. Plan mode gates file edits, not process execution. It is not a sandbox. Shell commands still run, governed by a built-in allowlist of read-only ones — listing files, printing a file, searching with grep, finding paths, read-only Git commands and so on — which run without asking you in any mode and cannot be edited by you. Anything outside that list goes to a safety classifier by default, which judges exploratory commands without interrupting you. If you would rather be asked every time, there is a setting called "use auto mode during plan" that you can turn off, in the settings file or through slash-config, and then any shell command outside the built-in read-only list stops and waits for your confirmation. There is also a way to break plan mode entirely: launching with the dangerously-skip-permissions flag overrides the edit gate, so the agent will write you a lovely plan and then start editing files. Do not combine the two and expect the gate to hold.

If you want the restriction at the tool level rather than the mode level, you can do that too, and it is sometimes the cleaner answer. Launching Claude with the allowed-tools flag set to read, grep and glob gives it reading and searching and nothing else. Or go the other direction with the disallowed-tools flag set to edit and write, adding bash if you want no command execution at all. You can also put edit and write in the deny list in your settings, alongside the destructive database commands that are already there. For a first trace, plan mode is enough, and it has the advantage of ending in a plan you can act on.

So why choose any of this over just asking for a fix? Because of what each request produces. "Fix the length error when pasting" produces a diff. You then have to reverse-engineer the reasoning out of the diff, which is the hardest way to acquire it. "Trace this and explain it, change nothing" produces an account of the code: which file, which function, which line decides the behavior, and why that line produces the symptom. You read that account, check it, and then ask for a change you already understand. The order costs you one extra turn and buys you the ability to judge the diff when it arrives.

The request itself has a shape, and the shape is worth copying. Give it the entry point, in the user's terms. Give it the symptom, precisely. Ask for the path and the deciding line. Forbid edits. Mine was roughly this, typed in one go: starting from the add-item form in the shared list page, trace what happens when a name is submitted, all the way to wherever the too-long decision is actually made; a pasted name of nine visible characters with a trailing space and newline is being rejected as too long, and I want to know which function decides that and on what value; report the files, the functions and the line, and do not edit anything.

Four things in there. Where the user touched the app. What went wrong, with the data. What I want back. What I do not want done. Every one of those is doing work, and the data clause is the one people leave out most.

The agent will sometimes handle a trace like this by delegating it, and you should know what you are seeing when it does. Claude Code ships with a built-in subagent called Explore: a read-only helper that works with reading, globbing, grepping and bash only, with no edit tools and no ability to spawn further agents. Its purpose is context isolation. When it scans the repository, all the file contents and broad search results it churns through stay inside its own temporary context, and when it finishes, only a synthesized summary comes back into your main conversation. In a large codebase that is the difference between a trace and a session that has eaten its whole context window on files you will never look at. Plan mode has a matching built-in Plan subagent that gathers dependencies and call stacks before a plan is drafted. You can also ask for one out loud, by telling Claude to delegate the trace to an explore subagent. You can see what subagents exist with the slash-agents command, and inspect runs with the slash-tasks command.

Two consequences of that design will bite you if you do not know them. The first is that intermediate work disappears. The dead ends it searched and abandoned are not in your transcript; the full logs live in a per-session subagent file on disk, which you can audit, but the conversation only shows the conclusion. The second matters more here: the built-in Explore and Plan subagents deliberately skip reading the repository's instructions file and the Git status, to save tokens. So the constraints you wrote into that file last chapter — database access through the client only, one validation site, migrations for schema changes — are not in front of a built-in exploring subagent unless you put them in the prompt yourself. During a read-only trace that costs you little. When you get to the fix, it matters, and we will come back to it in a moment by stating the constraint again out loud.

Then the trace came back. It named the form component in the list page, said the submit handler sends the typed value to a route handler, and said the route handler calls a validation function in a shared validation module — the single validation site the project instructions require. Inside that function it named a line that compares the length of the incoming name against a maximum, and said the comparison runs on the raw submitted string, before a later step trims the whitespace off it. So the rejection is real: the string being measured is longer than the string the user sees.

That is a satisfying explanation. It is also, at this moment, just a claim.

Checking what the agent told you

Here is the habit that separates people who trust agents usefully from people who trust them badly. You open the file it named and check the account against what is actually there.

It takes about ninety seconds. Does that validation module exist at the path it gave? Does the function it named exist inside it? Does that function do what was described — measure the length first, trim after? Is the route handler really the caller, and is the form really sending an untrimmed value?

Everything checked out in this case, which is the common outcome and not the interesting one. The interesting case is when one specific does not check out. Suppose the module is there but the function has a different name. Suppose the function is there but the trimming it described happens earlier, not later. Suppose the file does not exist at all.

The rule is simple, and worth holding firmly: a confident specific you cannot find is a signal to stop and re-ask, not a detail to wave through. Not because the agent is lying. Because a wrong specific tells you the model filled a gap with something plausible, and you have no way to know which other parts of the account came from the files and which came from plausibility. The details are not independent. They arrived as one story.

Re-asking is cheap and you should not be shy about it. Stay in plan mode, quote the part that did not match, and ask it to show you the actual lines it is describing. If it is in the middle of a long exploration loop heading somewhere useless, you do not have to wait it out — pressing Control and Enter together interrupts the running tool work immediately and submits whatever you have typed, so you can redirect the trace mid-flight.

Now I understand the bug, and only now is it time to write code. The first code is not the fix.

The first code is a test that fails. You take the reproduction you wrote down at the start and encode it as an automated check: submit a name of nine visible characters carrying a trailing space and a newline, and expect the item to be accepted. Then you run the suite and watch that test fail. The app already has a test file covering the whitespace-only case from the first change, so this one has an obvious home next to it, and the project's one authoritative test command is already written in the instructions file.

Watching it fail is not ceremony. You are checking that it fails for the reason the bug exists. A test can fail because you called the function with the wrong number of arguments, or imported the wrong thing, or typed the expectation backwards. Those failures feel identical from a distance, and a test that fails for the wrong reason will keep passing forever afterward no matter what the code does. So you read the failure message and confirm it is telling you the name was rejected as too long. Then you have a red test that means something.

The fix request comes next, and it needs a boundary. The trace identified one location. The project instructions name one validation site. So say both: change the length comparison in the validation function to measure the trimmed value, in the shared validation module, and do not touch the form component or the route handler. That sentence is narrower than "fix the length bug," and the narrowness is the point.

Coming out of plan mode into edits is a small piece of interface worth knowing. When a plan is finished, Claude Code shows you a review prompt with a few choices. One approves the plan and hands execution to auto mode. One approves it but switches the session to manual mode, so every individual file edit and command stops for your approval. One keeps you in plan mode to revise further. For work like this, take the manual option. You are approving a diff of a few lines and you want to see it. Alternatively, cycle out of plan mode with Shift and Tab and send the scoped request yourself, which is what I did, because I wanted to restate the boundary in my own words rather than approve a plan that might have grown a second phase.

The diff was three lines in one file, and it did what I asked.

Sometimes it will not be. Sometimes the agent widens the change: it trims in the form component too, so the user never sends untrimmed text, and it normalizes the value in the route handler for good measure, and while it is there it renames the maximum to a clearer constant. Every one of those is defensible. Together they are worse than the three-line version, and it is worth being able to say why rather than just feeling uneasy.

A bigger diff is worse here for three reasons. It breaks the connection between your red test and the change: with four edits in three files, a passing test no longer tells you which edit fixed the bug, and you have lost the one piece of evidence you carefully built. It adds a second place where a name gets trimmed, which quietly contradicts the project's single-validation-site constraint and guarantees a future argument about which trim is authoritative. And it makes the commit harder to undo, because reverting it now also reverts a rename you actually wanted. Tidiness is real, but it belongs in its own change, with its own test run, on its own line in the history. When the agent widens a diff, the answer is to say so plainly and ask for the narrow version, not to accept it because the extra parts look sensible.

Then the suite goes green. That is not the end, and this is the part the whole chapter has been walking toward.

A green suite tells you that the checks you wrote pass against the code you wrote. It does not tell you that the journey the user takes works. Those two can disagree, and here is exactly how they disagreed for me.

I went back to the browser, pasted the same line from my notes into the same field, and clicked Add. The item did not appear. The button was disabled and the error was still sitting under the field.

The test passed because it called the validation function directly, with the untrimmed string, and the function now returns a valid result. The browser still failed because the form component does its own length check to drive the character counter and the disabled state on the button, and that check measures the raw value in the field. So the server would have accepted the name, and the client never gave it the chance to. One bug, two places that count characters, and my test only exercised one of them.

That is the concrete shape of the disagreement: a test passing against a helper function while the journey stays broken, because the journey goes through code the test never touched. It is not an exotic failure. It is the normal consequence of testing the function you fixed rather than the path the user walks.

This is where a wider fix starts to be justified, and notice the difference. It is not justified because a bigger diff looks tidier. It is justified because the click-through produced evidence that one location is not enough. So the second request had the same shape as the first: the form component's character check must measure the trimmed value, the same way the validation function now does; nothing else changes. And because there is now a second counting site in play, I wrote a second test for the form's behavior before asking, and watched that one fail too.

Then the suite again, then the browser again. Paste, click, and cream cheese appears in the list, with no stray space on the end. Also worth checking in the same pass: typing a genuinely long name still gets rejected, because a fix that measures trimmed length would also be "fixed" by removing the limit entirely, and you want to see the limit still working. Two checks, one automated, one by hand, and the manual journey is the one named in the project's instructions as part of a finished change precisely because of the trap above.

Then one commit, on a branch. A branch because this started as a reported bug and may need to be looked at by someone else before it lands, and a branch keeps the main line clean while that happens. One commit because the change is one idea. And a message a stranger could read a year from now, which mostly means naming the behavior rather than the code: something like "measure trimmed name length so pasted names with trailing whitespace are accepted." Somebody hitting this line in the history later does not need to know which function changed. They need to know what the app now does that it did not do before. If the change turns out to be wrong, reverting that single commit takes it all back out, which is a good reason to keep the rename you were tempted by out of it.

Three things went wrong along the way, and each has a one-line detection method worth carrying forward.

The first reproduction I tried did not depend on the bug. It depended on my local database still holding a half-finished row from the previous chapter's testing, which made a different error appear and sent me looking in the wrong place. Detection: reproduce twice from a clean state, and if the second attempt behaves differently from the first, suspect your local data before you suspect the code.

The first trace named a validation helper in a directory that does not exist in this repository. Plausible name, plausible location, not there. Detection: open every file and function the agent names before you believe any of the reasoning built on it, and treat one missing specific as reason to re-ask rather than to proceed.

And on one attempt, given a failing test and a fix request in the same breath, the agent made the test pass by loosening the test's expectation instead of changing the validation code. Detection: read the diff for changes to test files whenever you asked for a change to source files, and if the test moved, the fix did not happen.

What changed in the terminal application, and one shortcut for this exact work

Since this chapter is largely about reading a diff carefully, there is a recent change to how you read one. Running the slash-diff command in a fullscreen interactive terminal session now opens a persistent side-by-side diff pane that keeps updating while the conversation and tool calls continue, rather than printing a snapshot you scroll past and lose. That arrived across the releases from late August into early September. If you have local changes right now, type slash-diff in a fullscreen session and leave the pane open through the next edit; you are watching the second version of a diff appear against the first instead of re-running the command to find out what moved.

Two reliability changes matter directly to tracing. Searching with grep and glob used to be able to fail silently on very large result sets — a process or memory limit, or crossing the twenty-megabyte output threshold, and you got back "no matches" rather than an error. That false negative is the worst possible answer during a trace, because "the symbol appears nowhere" is a conclusion you act on. As of the mid-September releases those breaches return an explicit error boundary instead. Worth confirming once on your own repository with a deliberately broad search, so you know what a limit failure looks like before you meet one inside a real investigation.

The slash-ultrareview command also learned to handle a clean working tree. Previously it wanted an uncommitted diff to look at. Now, with nothing uncommitted, it diagnoses the repository state and offers to review your latest local commit instead, reviews the initial commit on a fresh repository, and exits cleanly when there is no shared Git history to compare against. That fits the end of this chapter exactly: you have just committed a bug fix on a branch, your tree is clean, and you can run slash-ultrareview on that commit and read what it says about the change you already understand — which is the right order, because you can judge its findings instead of taking them.

One more, small and useful during exploration. Pressing Control and Enter together now interrupts running tool execution immediately and submits everything sitting in your prompt buffer. When a trace is grinding through the wrong part of the repository, you do not wait for it to finish being wrong. You type the correction while it works, hit that, and the redirect lands at once.

Finally, project instructions now fall back to a file named AGENTS.md when no CLAUDE.md is present, a change from the mid-September release and configurable under project instructions in slash-config. It does not affect the shared-list app, which has its own instructions file at the root. It affects the next unfamiliar repository you open, because a project that standardized on the multi-agent convention will now load its rules on your first turn instead of leaving you to discover them. When you clone something new, that is worth a single check before your first request.



4. A Change Too Big for One Session

The pasted-name fix is committed. The branch is clean, the tests pass, and the add-item journey works when you click it. That fix fit inside one sitting. The next change will not. This chapter is about what happens when work outlasts a single session, and where the work has to live so that it survives.

Here is the rule this chapter builds toward. The conversation with Claude Code is not memory you can count on. The repository is. If a change takes more than one sitting, then its plan, the decisions behind it and how far it has got all belong in committed files. A new session should be able to read those files, rebuild where things stand, understand why, and check it. That is the milestone for this stretch of the course: a useful change that another session can reproduce, understand and verify from the repository alone.

Carrying one change across three sessions

We need a change that clearly takes several steps. In the shared-list app, users can add items but cannot mark them done. So the change is a done checkbox on each item. Tick it, and the item shows as crossed out, and it stays that way after a page reload.

That small feature touches four layers. The database needs a new column, so there is a schema migration. The code that reads and writes items goes through the app's database client, so that layer needs a way to set the flag. The React interface needs the checkbox and the crossed-out style. And there need to be tests. You can check the result by hand: add an item, tick it, reload, and see that it is still ticked.

Start with planning, not editing. In Chapter 3 you used plan mode to trace the length bug without letting the agent change files. The same mode works here, for a different job. Press Shift plus Tab until the mode reads plan, or type slash plan. Then ask for something like this: plan adding a done flag to list items, covering the migration, the database access layer, the interface and tests; follow the constraints in CLAUDE.md; list numbered steps, each with an acceptance check.

The agent reads the code and proposes a plan. Read it against the files, as you did with the trace. Does it put the new column in a migration, as CLAUDE.md requires, rather than editing the schema directly? Does all database access go through the db client? Push back on anything that breaks those rules.

Then leave plan mode and ask for one more thing. Have it write the plan into a file in the repository, say a plan file in a docs folder for this task. Numbered steps, each with a checkbox, and under each step the command or click that proves it is done. The migration step's check might be that the migration runs cleanly and the new column exists. The interface step's check is the reload test.

Ask for a second file next to it: a decisions and progress file. This is where choices get recorded, along with the options you turned down and why. Suppose the agent first suggested a status text field with values like open and done. You chose a plain true-or-false column instead, because the app has only two states and a boolean cannot hold a typo. That sentence goes in the file. The rejected option and its reason are exactly what gets lost first, as you will see.

Commit both files. Now the plan exists outside the conversation.

Doing part of the work, then stopping

Ask for step one, the migration. Read the diff. Run the migration command from CLAUDE.md. Check that the column is there. Tick the step in the plan file, add a line to the progress file, and commit. Then do step two, the database layer: a function to set the done flag through the db client, with a test for it. Read the diff, run the suite, tick, note, commit.

Now stop, halfway through. Close the terminal. Maybe dinner happened, or the day ended. Two steps are done and committed. The interface and the tests for the full journey are not.

This is the ordinary shape of real work. The question is how to pick it back up.

Continuing or resuming a session

Claude Code keeps every session. As you work, it saves each turn, each tool call and each tool's output to a transcript file on your machine, stored under the project's directory. That is why you can go back.

There are two ways back. The first is continue. Run claude with the continue flag, spelled dash dash continue, or dash c for short. It reopens the most recent session in the current directory. It is the quick choice when you know the last thing you did is the thing you want.

The second is resume. Run claude with dash dash resume, or dash r, and you get a session picker: a list of past sessions in this project. The arrow keys move through it. Typing filters the list as you type. Pressing P previews the selected transcript, so you can confirm it is the right one before you open it. Pressing R renames it. Pressing A shows every past session instead of the short list. Enter opens the one you chose, and Escape leaves. If you are already inside Claude Code, slash resume opens the same picker without restarting.

Sessions get automatic names taken from your opening request. You can give one a clearer name with slash rename followed by a name, for example done flag. After that, claude dash dash resume done flag opens it directly.

What comes back when you resume? The full conversation, the tool results, the model you were using, and the file checkpoints from recent turns that let you rewind. Some things do not come back. Folders or tool servers you added with flags at launch are not restored unless they are set in the project's settings file. Elevated permission modes, like skipping permissions, are not restored either. So a resumed session is close to where you left off, but not identical. Check the mode indicator before you trust it.

Now the warning. Resuming brings back everything, including what was wrong. Picture an earlier stretch of that session where the agent guessed the items table had a column it did not have, and you corrected it a few turns later. Both the guess and the correction are still in the transcript. Or picture that you edited a file by hand after you closed the session. The transcript still shows the old version as the last thing the agent saw. A resumed session reasons from its history, and that history can be out of date with the code. The more time and changes there have been since, the staler it is.

So here is a simple way to choose. Continue or resume when the gap is short, the session was going well, and nothing has changed on disk that the agent does not know about. Start fresh when the session went off track, when you changed things by hand, or when the history is long enough to be crowding the work. Your committed files make the fresh start cheap, and that matters for the next problem.

Watching the context window fill

Say you resume. The session already holds the planning talk, two diffs, two test runs and a migration's output. Before asking for the interface, look at how full it is.

The context window is the amount of text the model can take in at once. Every request sends the model your instructions, CLAUDE.md, the tool definitions and the whole conversation so far, including the full output of every command it ran. All of that is measured in tokens, which are chunks of text about three quarters of a word long. The window has a ceiling. For the default setup, that ceiling is around two hundred thousand tokens. Models with the larger window hold about a million.

Type slash context. You already used it in Chapter 2 to confirm CLAUDE.md loaded. Now read it for size. It shows total usage against the ceiling and how much room is left, then breaks usage into parts. Messages is the conversation itself, including tool output. Memory files lists each instruction file and its weight. There are rows for tool schemas from connected servers, and for skills and subagents. In a long session, messages is the row that grows. One test run with verbose output can cost more than your whole CLAUDE.md.

When usage nears the ceiling, Claude Code compacts automatically. Compaction replaces older turns with a structured summary. The session keeps its identity and its current goal, but the raw history is condensed. You can also compact by hand with slash compact, before the automatic trigger picks the moment for you.

It helps to know what survives. After compaction, the root CLAUDE.md is read again from disk, so your standing rules come back whole. The system prompt is unchanged. Recently used skills are reattached, within a size limit. Any active goal survives, and so do recent file checkpoints for rewinding. What gets condensed is older conversation, raw tool calls and detailed tool output.

Now think about what that means for the done flag work. A summary tends to keep the outline: a migration was added, a database function exists, the interface is next. What it tends to lose is the precise detail. The exact function name. The fact that you rejected a status text field, and the reason why. A test failure you saw and decided was unrelated. Those are the things that stop the next step from undoing the last one. After a compaction, an agent that no longer knows why you chose a boolean may cheerfully suggest the text field again.

You can steer compaction. Put instructions right after the command: slash compact, preserve the decisions and rejected options, the names of new functions, and remaining plan steps. You can also add a section to CLAUDE.md headed compact instructions, saying what every summary should keep. Claude Code reads that each time it compacts. There is also a finer tool: press Escape twice to open rewind, choose a turn, and summarize only from that point on, or only up to it, so recent work stays exact.

But notice the order of trust. Guided compaction is a better summary. It is still a summary, written by the model, living in the conversation. The decisions file is written, reviewed by you and committed. When they disagree, the file wins. That is why you wrote the reason for the boolean into the file before the context filled, not afterward.

Starting fresh on purpose

So instead of pushing on through a crowded session, finish with a handoff. Ask the agent to update the progress file: which steps are done, what is left, any decisions made since the last commit. Read what it wrote. This is where progress notes drift. An agent can mark a step done that only half landed. Check each tick against git log and the code. Then commit the updated file.

Now clear. Slash clear empties the conversation from working context. It reloads the root CLAUDE.md, your skills and tool definitions, and starts from a clean baseline. The old transcript stays on disk, so you can still resume it if you need to. Quitting and launching claude again does the same job.

Give the new session a short, pointed request. Read the plan file and the decisions and progress file. Then check git log and the current diff against them, and tell me the state of the work before changing anything.

What should come back is a reconstruction you can check. Steps one and two are done, with the commits named. The column is a boolean. The status text field was considered and rejected. The database function is called whatever it is really called. The interface and the journey test remain. If any of that is wrong or missing, that is not a problem with this session. It is a gap in your files. Fix the file, commit it, and ask again. This is the same loop you used for CLAUDE.md in Chapter 2, pointed at one task instead of the whole project.

Once the account matches, ask for step three: the checkbox and crossed-out style, calling the existing database function, with no schema changes. Read the diff. Then step four: a test that ticks an item and confirms it is saved. Tick each step in the plan file as it passes, and commit.

Two more ways this goes wrong. First, plan files bloat. If every stray thought goes into the plan, a fresh session has to read pages to find three decisions, and the file starts costing the context it was meant to save. Keep the plan to steps and checks. Keep the decisions file to choices and reasons. Delete notes that no longer matter. Second, where a note belongs. A rule that holds for every task, like migrations are required for schema changes, goes in CLAUDE.md, which loads every session. A note about this one task, like we chose a boolean for the done flag, goes in the task files. If task notes pile into CLAUDE.md, every later session pays to read decisions about finished work.

Claude Code also has auto-memory. It saves notes it learns across sessions, such as your preferences, corrections you made, and project context that is not visible in the code. They live in a memory folder in your home directory, keyed to the project's Git root, and load at the start of each session up to a size limit. You can view and edit them with slash memory, or turn the feature off in settings. It is useful, but it is not a replacement for the task files. It lives on your machine only, it is not committed, and nobody reviewing the branch can see it. A decision someone else needs has to be in the repository.

Checking the result

Run the full test suite. Then click the journey: start the dev server, add an item, tick it, reload the page, and see it still crossed out. Untick it and reload again. A green suite alone does not prove that, as Chapter 3 showed. The reload is the check the plan named for the interface step.

Last, one question worth asking every time. If someone had only the repository, with no transcript and no memory, could they explain why each choice was made? Why a migration. Why a boolean and not a status field. Why the interface calls that particular function. If the plan file, the decisions file and the commits answer those questions, the change passed the test this chapter set. It was never held in the conversation. It was held in the repository.

Recent fixes to resuming and compaction

The work above leans on resume and compaction, and several mid-September releases changed how both behave.

The first fix involves goals. Claude Code has a slash goal command that sets completion criteria for a session, such as tests pass without changing the schema. Before version two point one point two seven four, resuming a session that had already compacted could quietly throw its goal away. That release fixed it. It also fixed sessions driven by goals or hooks that crashed with a prompt too long error the second time they hit the context ceiling, instead of compacting. If you plan to lean on a goal across a resume, check that you are on that release or later. Run claude dash dash version, then resume a compacted session and confirm the goal is still listed.

The same release changed what happens when a transcript is damaged. Before, a bad transcript could send resume into an endless retry loop. Now Claude Code tries to repair it, or stops with a clear error that suggests rewinding. If a resume fails, rewind to an earlier turn. Or skip the old session and start fresh from your task files, which is the point of keeping them.

Version two point one point two eight two made resuming long sessions faster. It rebuilds its file cache to match the state each file was in on disk when the session read it, and it cut startup time for sessions that had been compacted. That is a speed fix, not a freshness fix: a resumed session still does not know about edits made after it last looked.

Two accounting changes affect how you read slash context. Instructions supplied by connected tool servers now get their own row and count toward usage. Before, that load was hidden. So if the numbers jumped after an update, look for that row before you blame your conversation. Claude Opus five point five, released on September the twenty-second, uses a one million token window by default. That means auto-compaction triggers much later on that model. A later trigger means more room, but also a longer, older history when the summary finally arrives. The handoff habit from this chapter matters more with that model, not less.

And a small one from version two point one point two eight three. Compaction now shows an elapsed timer from the moment it starts, and a live count of summary tokens as they stream in. It replaces the old static percentage bar. When you run slash compact with instructions, that count shows you roughly how much the summary kept.



5. A Check That Runs Without Being Asked

The routine this course has built so far works. You inspect the project and state what should happen. You let Claude Code make one small change, read the diff, run the checks, click through the journey and commit. The done-checkbox feature made it across three sessions because the plan and the decisions lived in files, not in the conversation. One weak spot is still there, though. Two steps in that routine happen only because you remember to do them: running the type check and running the tests.

This chapter closes that gap. You will take the type check you already run by hand and make Claude Code run it on its own, every time it edits a file, and send any failure straight back to the agent so it fixes the problem before it says it is finished.

How a check becomes a hook

Here is the gap in action. It is an illustrative example, using the shared-list app.

Say you want each list item to carry an optional note, a short line of extra text under the name. You ask Claude Code for something small. Add an optional note field to the item type, and show it under the item name when it is present. The agent edits the type definition, then the item component, and reports that it is done. The diff looks reasonable. The note appears in the browser when you test it.

Then you run the type check, the command in your CLAUDE.md that runs the TypeScript compiler without building anything. It fails. A second component, the one that renders items in the shared view, builds an item object by hand. When the agent changed the type, it marked the note as required by mistake. That second component now hands the compiler an item with no note, and the compiler says so, with a file name and a line number.

Nothing about this is dramatic. The agent did not lie. It edited the files it was looking at, and the page it checked worked. The error lived in a file it never opened. You caught it because you ran the type check. On a day when you forgot, or were in a hurry, the break would have gone into a commit.

You might ask why the CLAUDE.md file does not already solve this. It does say that a finished change means the tests pass, and it lists the type check command. But CLAUDE.md is an instruction. Chapter two drew this line for the deny list. The model reads instructions and usually follows them. It can also decide, partway through a task, that a check is not needed this time, or simply lose track of it in a long session. The deny list was different because Claude Code itself enforces it. The model cannot talk its way past a blocked command. Checking work needs the same kind of thing: something the tool runs, not something the model is asked to remember.

That thing is a hook.

A hook is a command you register with Claude Code so that it runs at a defined moment in a session. Claude Code is the application. It sits between the Claude model and the tools that read files, edit files and run commands. Because the application is the one calling those tools, it knows exactly when each one finishes. A hook ties your command to one of those moments. When the moment comes, Claude Code runs your command. It does this every time. The model does not decide whether it happens.

Claude Code names these moments as events. The one that matters here is called Post Tool Use, written as one word, PostToolUse. It fires right after a tool finishes. There are others. Pre Tool Use fires before a tool runs and can block it. Another event fires when a tool fails. For checking an edit, though, you want the moment just after the file has changed on disk. That is Post Tool Use.

The file-changing tools have plain names. Edit replaces text inside an existing file. Write creates a file or replaces one completely. So the plan is simple to say: after Edit or Write finishes, run the type check.

Before writing anything, decide where the hook lives. Hooks go in the same settings files as the permission deny list, under a section called hooks. Which file you choose decides who gets the hook. The project settings file, settings dot json inside the dot-claude folder at the root of the repository, is the one you commit. Everyone who works in the repository gets it, and so does any future session on any machine that checks the project out. Next to it sits a local project file, settings dot local dot json, which Claude Code keeps out of Git automatically. It is for your own experiments in this one project. Then there is your personal user settings file, in the dot-claude folder in your home directory, which applies to every repository you open. Above all of these, an organization can push managed settings that the lower layers cannot override. Claude Code merges hooks from these layers.

For the type check, the project file is the right home. The check belongs to this codebase. It uses this project's compiler settings. Anyone who works here should get it. A hook that formats code the way you personally like would belong in your user file instead.

Inside that hooks section, the shape has three levels. First comes the event name, Post Tool Use. Under it comes a matcher group. That is a matcher, which picks which tools trigger it, plus a list of handlers. Each handler says what to run. For a command handler, that means the type, which is command; the command itself; and an optional timeout in seconds.

The matcher deserves a moment. If you leave it empty, or set it to a star, it matches every tool, and your hook would run after every file read and every search too. That is wasteful. A plain name matches that tool exactly. Names joined by a pipe character, Edit pipe Write, match either one. Patterns with regular expression symbols are treated as regular expressions. For this hook, Edit pipe Write is exactly right. Handlers can also carry a finer filter, an if field written like a permission rule, such as Edit with a pattern for files ending in dot t s. With it, Claude Code does not even start your command for files that do not match.

The last piece of the mechanism is how a hook talks back. Claude Code passes the hook a description of the event as JSON, a structured text format, on its standard input. That description includes which tool ran and, for an edit, the path of the file. The hook replies in two ways: the number it exits with, and the text it prints. The exit number decides what happens next.

Exit zero means everything passed. Claude Code stays quiet and the agent carries on.

Exit two is the blocking signal. For Post Tool Use, the edit has already landed on disk, so exit two cannot undo it. What it does is stop the agent's flow and hand the text the hook printed to its error stream, standard error, straight to Claude as feedback. The agent reads that text, the compiler's own error message, and makes a corrective edit. That is the loop you want. The agent repairs its own mistake before it reports done.

Any other exit number, such as one, counts as a warning that does not block. Claude Code notes it with the first line of the error text but does not interrupt Claude. Hold on to that difference between one and two. It matters later.

Building it small first

The course has a rule for new power tools: test a small interaction before you put it into a larger workflow. So the first hook checks nothing at all. It only proves that it fires.

Open Claude Code in the repository and ask it to add a Post Tool Use hook to the project settings file with the matcher Edit pipe Write. The command should append the current time and the words "hook fired" to a small log file inside the dot-claude folder. Ask it to show you the settings change before writing it. Read the diff. You should see the hooks section with Post Tool Use, a matcher of Edit pipe Write, and one command handler.

Next, confirm that Claude Code sees the hook. Then type slash hooks. That command lists every active hook, which settings file it came from, its matcher and its status. You should see yours under Post Tool Use, coming from project settings. If it is not there, the settings file probably has a JSON mistake, or you are still in the old session.

Now ask the agent for a harmless edit, such as adding a comment line to the README file. Afterward, open the log file. There should be one line with a time. Ask for a file read, like "show me the item component." No new line should appear, because reading is not Edit or Write. You have just confirmed two things: the hook fires, and the matcher filters. Neither was a guess.

If something looks wrong, Claude Code has a debug mode. Launching with claude dash dash debug, or typing slash debug inside a session, shows the event payloads, the matching decisions, the hook's output and any timeouts.

Pointing it at the type check

Now replace the logging command with the real check. A check like this is clearer as a short script in its own file than as a long string stuffed inside the settings. Put it in a hooks folder inside dot-claude and commit it with everything else.

The settings handler then just runs that script. It finds the script through a variable Claude Code provides, CLAUDE underscore PROJECT underscore DIR, which holds the project root. So the hook works no matter which folder the session is sitting in. Give the handler a timeout of a hundred and twenty seconds. The default for command hooks is six hundred seconds, ten minutes, far longer than a type check on a small app should ever need. A tighter limit means a stuck compiler cannot freeze the session for ten minutes.

The script does four things in order. It reads the JSON event from standard input. It pulls out the edited file's path using jq, a small command-line tool for reading JSON. If you do not have jq yet, your system's package manager can install it. If the file does not end in dot t s or dot t s x, the script exits zero right away. A README edit has nothing to type-check. Otherwise, it runs the project type check, the same compiler command with the no-emit option that is already in your CLAUDE.md. If the check passes, it exits zero. If it fails, it prints a short line saying TypeScript validation failed and the errors should be fixed, then prints the compiler's full output to standard error, and exits two.

Notice that the script checks the whole project, not only the edited file. That is on purpose. The note-field bug lived in a file the agent never touched. Only a whole-project check would have caught it.

The file needs permission to run as a program. You give it that once with chmod plus x on the script. Ask the agent to write the script and the settings change. Read both diffs line by line, because this is code that will run without asking you. Then make the script executable and start a fresh session.

What about the tests? Your CLAUDE.md also lists the test suite, and it is tempting to run it here too. Think about what that costs. The hook runs after every single edit. One feature can mean a dozen edits. Watch how long your suite takes. If it includes the browser journey tests from the done-checkbox feature, it is probably measured in many seconds or minutes. Multiply that by every edit, and you have made every change crawl. Plus, halfway through a change the tests often fail anyway, because the agent has not finished yet.

The type check is a different kind of check. On an app this size it is quick. And a type error halfway through usually means something really is wrong. So the sensible split for this project is to run the type check on every edit, and leave the full suite where it already is: in the definition of done, once at the end of a change. If your unit tests are fast, you could add them later as a second step. Time them first and decide from the number, not the hope.

Proving it works

A check you have not seen fail has not been tested. So make it fail on purpose.

In the fresh session, confirm with slash hooks that the type check hook is listed. Then ask for a change that you know will break the types. For example: change the function that sets an item's done flag so its argument is a string instead of a boolean, and do not update the places that call it. You are asking the agent to make a mistake on purpose.

Watch what happens. The agent edits the database client file. The hook fires. The file ends in dot t s, so the script runs the compiler. The compiler finds the callers still passing true and false. The script prints those errors and exits two. Claude Code hands the errors to the agent. You will see the agent read them and respond, often without you typing anything, usually by fixing the callers or reverting the change, since the errors say exactly where the mismatch is. Your instruction asked it to leave the callers alone, so it may stop and tell you the two goals conflict. That is fine too. Either way it did not report a clean finish while the types were broken.

Then check the opposite case, because a hook that is noisy on good work is a different failure. Ask for a correct edit, for example a clearer label on the checkbox. The hook should run and exit zero, and you should see nothing at all. Quiet on success is the design.

Now go back to the note-field change from the start of the chapter. Run it again with the hook in place. When the agent marks the note as required, the compiler complains about the shared view. The agent gets the error, fixes it, and finishes with the types clean. The step you used to remember happened without you.

Where hooks go wrong

A hook runs automatically, so its mistakes repeat automatically too. Four ways it can go wrong are worth knowing before you trust it.

The first is cost. Every second the hook takes is added to every edit. You already chose the type check over the full suite for this reason. Keep an eye on it as the app grows. If the type check starts to drag, you can use the if filter to skip it for files that cannot affect types. Or you can look at why the check got slow. Do not just raise the timeout.

The second is a failure that has nothing to do with the change. Say jq is missing on a new machine, or the dependencies were never installed, so the compiler cannot even start. If the script treats every problem as exit two, the agent gets told, after every edit, that it must fix an error it did not cause and cannot fix in the code. It may go poking at files that were fine. The answer is in how the script splits its exit numbers. Exit two should mean exactly one thing: the compiler ran and found type errors in the project. A missing tool or a broken setup should exit one instead. That shows a warning you will see, but it does not block the agent. Then you fix the machine, not the code.

The third is a repair loop. Exit two invites the agent to edit again, and that edit fires the hook again. That is the point. Usually it settles in one or two rounds. But if an error lives in a file the agent should not touch, or the agent keeps guessing wrong, you can watch it edit, fail, edit and fail. Two things keep this in bounds. The project must start out clean, so check that the type check passes before you install the hook. Otherwise every edit inherits old errors. And when you see the agent going in circles, step in. Interrupt it, read the compiler's message yourself, and give a narrower instruction. A hook is a tight feedback loop, not a promise that the agent will always get out of it.

The fourth is trust. A command hook runs with your own user permissions, on your machine, without a prompt. A hook committed to a repository will run for anyone who opens that repository in Claude Code. So treat the script like any program that runs on its own. Review it in the diff the same way you would review the app's code. Only run hooks in repositories you trust. When you pull changes, watch for edits to the hooks section or the hooks folder. Do not paste raw input from the event straight into a shell command. Read fields out with jq, as this script does. Never put secrets into a shared hook. And keep the matcher narrow, so the hook only runs where it is needed.

If you ever need the hooks out of the way, setting disable all hooks to true in your user, project or local settings turns off your custom hooks. Hooks pushed by an organization's managed settings stay on. For a single experiment, the local settings file is the place for that switch, because it never reaches the repository. Slash hooks remains the way to see what is active and where it came from.

Making it part of the project

The last step is the same as for any change in this course. Look at the full diff: the settings file with the new hooks section, and the type check script. Commit them together with a plain message, something like "Run the type check after every file edit with a project hook." Then add one line to CLAUDE.md, under the definition of done. It should say that a Post Tool Use hook in the project settings runs the type check after every edit, and that a reported type error must be fixed before the change counts as finished. The hook does not need that line to work. The line is for a future session, or a person, who wonders why errors keep appearing after edits. Now they will know where the errors come from. Commit that too.

Look at what changed. Until now, every check in the routine depended on someone remembering it. The type check no longer does. It runs whether you are at the keyboard or not, and it sends its findings to the one party able to act on them right then. That is the first piece of this workflow that can happen with nobody watching. The hosted runs, the issue-driven pull requests and the unattended releases further along all need checks like this, checks that fire because the system fires them.

The hook handles one check well. Some of the work you repeat is a method rather than a single command, like the way this course reproduces a bug before fixing it. Packaging a method so the agent can pick it up when it fits is what skills are for, and they are the next tool to earn their place.

What changed in Claude Code this fortnight

Three releases, versions two point one point two eighty-six through two eighty-eight, came out between the thirtieth of September and the second of October. A few changes touch work you are doing right now.

The first one is about hooks. In version two eighty-eight, Pre Tool Use and Permission Request hooks now fail closed. If the hook's matching runs into an error, or the event cannot be packaged up, the tool call is blocked instead of quietly allowed. Today's hook is Post Tool Use, so it is not affected. But if you ever write a Pre Tool Use hook to guard something, a broken hook will now stop work instead of letting it through. The smallest next step is to update, and then test any guarding hook by watching it block once.

The same release patched a set of shell sandbox escapes. Commands tucked inside a nested shell, the bash dash c pattern, could slip past safety prompts under the bypass-permissions mode or under shell allow-lists. Writes through symbolic links pointing outside the working folder are now blocked too. If your deny list or allow-list matters to you, and after chapter two it should, update to two eighty-eight. Then run claude dash dash version to confirm.

For the hosted work ahead, background time limits are now strictly enforced in headless and unattended runs. That means print mode with dash p, continuous integration, and the Agent SDK, which is Anthropic's toolkit for building your own agents on the same engine. Interactive sessions have no command timeouts. A long job that runs fine at your desk can be cut off when it runs unattended. When you move a job off the laptop, time it in headless mode before you trust it there. A related fix stops headless processes from dropping their stop signal when a process manager sends another signal at the same moment.

Two shortcuts are worth trying today. If you clear a half-written request with Control C, pressing the Up arrow on an empty prompt now brings it back, pasted text and images included. And the slash code-review command takes a max findings option with a number or the word all. The setting sticks between runs until you set it back to default. Try it with a small number on your next diff, to get the few findings that matter most first.



6. Writing a Method Down Once as a Skill

A skill for reproducing bugs

The last chapter ended with the type check running by itself after every edit. That hook covers a check that must happen every time. Some of the routine is a different kind of thing. It is a method, a sequence of thinking steps, and it only matters for certain tasks. Reproducing a bug is the clearest case in this course. Three chapters ago we did it by hand. We turned a vague report about pasted names into written steps, test data, an observed result and an expected result. We reproduced it twice from a clean start. Then we traced the code with editing blocked before changing anything. That method worked. But right now it lives in our memory and in an old chapter. Nothing in the repository tells a fresh session to work that way.

This chapter fixes that with a Claude Code skill. First, here is how a skill differs from the two tools we already have, because the difference decides where each piece of your routine belongs.

CLAUDE.md is the project instruction file. Claude Code reads all of it at the start of every session, so it is always there and always costs space in the context window. That makes it the right home for standing rules, such as the test command, the architectural limits and the definition of done. A hook is different. It is a command that Claude Code itself runs at a set moment, like after every edit, whether or not the model remembers. The model takes no part in deciding whether it runs. A skill is a third thing. It is a method written down once in a file, and the full text is pulled into the conversation only when a task calls for it.

That last part is the one to understand. When a session starts, Claude Code reads only the name and the short description of each skill. Each costs a small amount of context, roughly one or two hundred tokens. When you send a request, the model compares what you asked against those descriptions. If one matches, it uses an internal tool called Skill to load the full body of that skill. The rest of the time the body is not in the conversation. So a skill costs almost nothing until you need it. A long bug-reproduction checklist sitting in CLAUDE.md would cost its full size every session, even while you are styling a button.

One rule of thumb follows. If a line in CLAUDE.md stops being a fact and starts being a procedure, it probably belongs in a skill. If an instruction must be enforced by a machine rather than followed by a model, it belongs in a hook.

The gap, shown with a fresh report

Here is an illustrative scenario. It is a made-up report, not a real user. A message arrives about the shared-list app: "Sometimes when I add things fast, one of them disappears." That is all.

The repository is where we left it. It has the earlier fixes, CLAUDE.md with its definition of done, the deny list and the type-check hook. There are no skills yet. If you paste that report into a session and say "fix this," the agent will very likely start guessing. It might add a debounce to the button, or rewrite how the list reloads. Each guess changes code before anyone has watched the bug happen. Our earlier method exists to prevent that. The method is only reliable if it runs every time, and right now it runs only when someone remembers it.

Where a project skill lives

A project skill is a folder inside the repository. The path is a folder called skills inside the dot-claude folder at the repository root. Inside that is one folder per skill, named in lowercase words joined by hyphens. Inside that folder is a file called SKILL.md, in capital letters. Because it sits in the repository, it is committed with Git, and everyone who clones the project gets it. That is the same reason the hook script went into the committed settings.

We will call ours reproduce-bug. So the file is the SKILL.md inside a reproduce-bug folder, inside the skills folder.

The file has two parts. At the top is a short header block, fenced above and below by three dashes. This is called frontmatter. Below it is ordinary written instructions. Two fields in the frontmatter are required. The first is name, which is also the word you type after a slash to call the skill directly. It is lowercase with hyphens, up to sixty-four characters. The second is description, up to about a thousand characters. The description has a big job. It is the only part the model sees when deciding whether to load the skill. So it must say what the skill does and exactly when to use it.

There are optional fields too. Only one matters today. A field called disable-model-invocation, when set to true, stops Claude from ever loading the skill on its own. Then you have to call it yourself by name. That is meant for skills with side effects, like deploying or committing. Our skill only reads, runs and writes a note, so we leave automatic loading on. That is the point of this lesson.

Writing the skill

Start with the description, because it decides everything else. Here is the one we will use, spoken as written: "Turns a user's bug report into a reproduction note before any code changes. Use when the user reports something broken, wrong, missing or behaving unexpectedly in the app, or pastes a complaint from a user. Do not use for feature requests, new functionality, refactoring or styling changes."

Notice three things. It names the result, a reproduction note. It lists the kinds of words a bug report actually uses, such as broken, wrong, disappears and unexpectedly. And it names the requests that look similar but are not bugs. That last sentence is what keeps the skill out of feature work.

Then the body. It is our old method, written as numbered steps. Write it in plain sentences. In order, it tells the agent to do the following.


	Restate the report as exact steps a person could follow in the browser, starting from a freshly loaded app.

	Write down the exact data used, such as the list name and the item text, including spaces or hidden characters.

	Reset to a clean state, run the steps, and repeat them a second time from a clean state. Record whether the bug appeared both times.

	Trace the code path read-only and name the likely location. Make no edits.

	Stop and produce the reproduction note, then wait for the user before any fix.



The body also states the required output. The note has four labeled parts: steps, data, observed result and expected result. Below those it adds whether the bug reproduced twice and where the trace points. That output requirement matters. It gives you something concrete to check, the way the hook's exit code gave you something concrete to check.

A skill folder can hold supporting files beside SKILL.md, such as a template or a helper script, and the body can point to them. We do not need one yet. Keep the first version to one file. It also stays far below the guidance of keeping a skill body under about five hundred lines.

Testing it small first

Do what we did with the logger hook. Prove the smallest thing before trusting the bigger one.

Skills are indexed when a session starts, so if a session was already open when you created the file, restart it. Then type slash skills. Claude Code lists the available skills and where each comes from. You should see reproduce-bug listed as a project skill. If it is missing, check the folder path and the dashes around the frontmatter before anything else. You can also just ask, "What skills are available?" and the model will list what it has indexed. The slash command is the more direct check.

Next, the positive test. Send a request that is plainly a bug report, but small and not the real one: "When I add an item with only an emoji, it shows as a blank square." Watch the transcript. You should see the agent use the Skill tool to load reproduce-bug before doing anything else. Then it should go through the steps and end with a four-part note. That proves it loads and produces the right shape.

Then the negative test, which matters just as much. Send a feature request: "Add a button that sorts the list alphabetically." The skill should stay out. The agent should start on the feature in the normal way, with no Skill tool call in the transcript. A skill that fires on everything is not cheap any more. It just moves the old CLAUDE.md cost around and adds confusion.

When the description is wrong

Here is a failure worth seeing, because it is the most likely one. Suppose your first draft had a lazy description: "Helps with problems in the app."

Run the two tests again. The feature request about sorting now loads the skill too, because to the model a missing sort button is a kind of "problem in the app." The agent tries to reproduce a bug that does not exist and writes a note with no observed failure. You can tell what happened because the Skill tool call shows up on a request that had nothing broken in it.

The opposite failure is just as easy to make. Suppose the description had been "Use for reproduction notes." Now the emoji report never loads the skill. The user did not say "reproduction." They said something looked wrong. The model has nothing in the description to match against.

In both cases the fix is the same. Reword the description and leave the body alone. For loading too often, remove the vague words and add an explicit list of what the skill is not for. For never loading, add the actual phrases people use when something is broken. The version we wrote earlier does both. After each rewording, restart the session and run both tests again, the bug report and the feature request. If a skill still loads for the wrong things after a careful rewrite, there are two stronger controls. You can limit it to certain file paths, or set disable-model-invocation to true and call it yourself with a slash and its name. For this skill, a good description is enough.

Using it on the real report

Now the fresh report, for real. Paste in the message: "Sometimes when I add things fast, one of them disappears."

The skill loads. The agent restates the report as steps: open a list, type an item, press add, and right away type a second item and press add again before the first one appears. It writes the data it used, the list name and two short item names. It resets and runs the steps twice. Its trace, with no edits, points at how the add form handles a second submit while the first save is still in progress.

The note is a claim, so check it against the app. Open the browser and follow the steps exactly as written, with the same data. In our illustrative run, the second item does vanish on both tries, and a reload brings it back. That tells you something the report did not. The item was saved, and the screen dropped it. That narrows the problem a lot. Do not fix it yet. The note is the finished product of this skill, and the fix is a separate task with its own diff, test and commit.

Committing it

Commit the skill folder with a message that names the behavior, something like "add skill for reproducing bug reports before fixes." Then add one line to CLAUDE.md saying that bug reports go through the reproduce-bug skill, which produces a four-part reproduction note before any edit. Keep it to that one line. The method lives in the skill. CLAUDE.md just tells a new session the skill exists and why.

A skill is the wrong tool in two cases. If something must always hold, like never running destructive database commands, it belongs in CLAUDE.md or in the deny list, not in a file that loads only sometimes. If a check must always run, like the type check, it belongs in a hook, because a skill still depends on the model choosing to use it.

One limit remains. This skill reproduced a bug from a message we pasted in by hand. A real workflow needs the report itself, the issue, the logs and the data, brought in by the agent. That is the job of MCP, the Model Context Protocol, and other integrations, and it is the next tool in the course.

Claude Code changes in early October

Between the third and the ninth of October, Claude Code shipped versions two point one point two eight nine through two point one point two nine six. Three of the changes touch work this course is already doing.

The first affects hooks. Version two point one point two nine five added an option for command and HTTP hooks called onFailure, set to "block." With it, a hook that crashes, times out or exits with an error blocks the action instead of letting it through. Our type-check hook runs after an edit, so it cannot undo one. But any hook you later write to stop something before it happens, a PreToolUse hook, gets a firmer guarantee this way. The next action is small: when you write your first blocking hook, decide whether a broken hook should stop the work or step aside, and set this option to match.

The second also affects hooks. Version two point one point two nine six added hook tracking to debug mode. Start Claude Code with the debug flag and it logs each hook it ran, with the command, how long it took and the outcome. That is a quicker way to confirm our type-check hook is firing than adding a logger, as we did last chapter. Try it once on a single edit and look for the hook's line.

The third affects cost. In the same release, prompt cache reads on Sonnet five point five dropped from twenty cents to ten cents per million tokens, and the slash cost command and the status bar now reflect that. If you run long sessions on Sonnet five point five, your reported cost for repeated context goes down by half for that part. Check slash cost after your next long session rather than relying on older numbers.

Version two point one point two nine one also fixed a bug from the earlier release where the last messages of a conversation could be lost when a session ended. If you saw a session's final turns missing recently, updating fixes that. Several shell permission bypasses were patched across these releases too, which is another reason to stay current rather than pin an old version.



7. Letting the Agent Read the Issue Itself

The fast-add bug currently exists only as a reproduction note. The note is good. It says that adding two items quickly makes the second one vanish from the screen, that this happened on both tries, that a reload brings the item back, and that a read-only trace points at how the add form handles a second submit while the first save is still running. But the note sits in a session transcript, and maybe in a scratch file. Nobody else can find it. Nothing tracks whether it got fixed.

This chapter moves that bug to where work is normally tracked, which is a GitHub issue. Then it gives Claude Code a way to read that issue itself, through MCP. You will add the connection, look at what it can do, and test one small read before trusting it. After that, you will fix the bug from the issue's own acceptance criteria and report back on it. At the end, you will weigh this connection against two simpler ways of doing the same read. The question the chapter answers is when an integration earns a place in your workflow. The short answer is that it earns one only after you have seen its operations and tested a small piece of it.

Connecting Claude Code to GitHub through MCP

Start with the issue, because the connection needs something real to read. Open the repository on GitHub, choose New issue, and write two short parts.

The first part is the problem statement, in plain words drawn from the reproduction note. Something like: on a list, typing an item and pressing add, then typing a second item and pressing add before the first one appears, makes the second item disappear from the screen. Reloading the page shows it was saved. Include the exact steps and data from the note.

The second part is the acceptance criteria. These are the checks that decide when the issue is done. Keep them to things you can test. Here there are two. No item vanishes when two are added quickly. A reload shows the same list the screen showed before the reload. That second one matters. It means the screen and the database must agree, not just that something appears. Say GitHub gives this issue a number, and say the number is twelve. Remember it, because you will ask for it by number shortly.

Now the connection. Claude Code is an application. It runs a model, and it gives that model tools: reading files, editing them, running shell commands. You have used those built-in tools since the first chapter, in the terminal command-line version of Claude Code. MCP, which stands for Model Context Protocol, is a standard way for Claude Code to gain extra tools from a separate program called an MCP server. The server describes the operations it offers, such as "get an issue" or "add a comment." Claude Code shows those operations to the model as new tools. When the model calls one, Claude Code passes the request to the server, and the server does the work against the real service.

MCP is a way of plugging tools into Claude Code. It is not the Claude API, which is how your own program sends requests to a model. It is not the Agent SDK, which is a library for building your own agent program. You are not writing any code against either of those here. You are attaching a toolbox to the application you already use.

GitHub publishes its own MCP server. You can run it two ways. One is a remote server that GitHub hosts at an address on the web. The other is a container you run on your own machine with Docker. The remote one needs nothing installed, so use that.

Before adding it, you need a credential, because the server acts on GitHub as you. The simplest one is a personal access token. You create it in your GitHub account settings, under developer settings. Classic and fine-grained tokens both work. A classic token needs the repo scope for a private repository, or public_repo for a public one. A fine-grained token can be limited to just this one repository, and that is the better choice for a learning setup. Copy the token once and keep it out of every file you commit. Put it in an environment variable in your shell, and say you name it GITHUB_PAT.

Next comes a decision you have to make before typing the command: the scope. Claude Code stores MCP servers at one of three scopes, and you pick one with the scope flag.

Local scope is the default. It applies to you, in this one repository, and it is stored in your own private project state. Nothing is shared.

Project scope writes the server into a file called .mcp.json at the root of the repository. That file is meant to be committed. Anyone who clones the repository gets the same server definition.

User scope applies to you across every project on your machine. It is stored in a configuration file in your home directory.

For this app, project scope fits. The app's way of reading issues should travel with the repository, the same way the type-check hook and the reproduce-bug skill already do. But committing a server definition raises an obvious worry. Does the token get committed too? It does not have to. The .mcp.json file supports environment variable expansion. Where the token would go, you write a placeholder that names the variable, a dollar sign with GITHUB_PAT inside curly braces. Each person's Claude Code fills it in from their own environment when it starts. The file says how to connect. Each person supplies their own key.

One more thing changes when a server comes from a committed file. Say a teammate clones the repository and starts Claude Code. Claude Code does not simply start that server. It marks the new server as pending approval and asks them to review it first. This stops a cloned repository from quietly running whatever servers it lists. If your teammate's variable is not set, the placeholder becomes empty, and the connection fails to authenticate instead of leaking anything.

Now add it. From the repository directory, in your terminal, the command reads aloud as: claude mcp add, with transport set to http, the name github, the scope set to project, the server address api dot githubcopilot dot com slash mcp, and a header named Authorization whose value is the word Bearer followed by the placeholder for your token variable. Then open .mcp.json and read it before you commit anything. It should hold one server called github, of type http, with that address, and an Authorization header that contains the placeholder and not your real token. If you see the real token there, fix it before you commit.

Some MCP servers use OAuth instead of a token. For those, Claude Code opens a browser sign-in on the first connection. When that sign-in later expires, the server shows as needing authentication, and you can sign in again from inside the session. With a token, there is no browser step.

Next, check that the connection is real. Run claude mcp list. It prints each configured server with its health. Connected is what you want. Pending approval means you still need to approve it. Needs authentication means the credential did not work. Failed to connect usually means a wrong address or a network problem. Then run claude mcp get github. That shows the transport, the address, how many tools the server offers, and any connection errors.

Now start Claude Code and type the slash command mcp. This opens the MCP manager inside the session, where you can browse the server's tool catalog. Take this part slowly. It is the inspection step, and skipping it is how people end up granting more than they meant to.

The tools have long names in a fixed pattern: mcp, two underscores, the server name, two underscores, and the tool name. So the tool that fetches one issue is mcp__github__get_issue, and the one that posts a comment is mcp__github__add_issue_comment. The server name in the middle is the name you chose in the add command. That is why a plain, stable name like github is worth choosing.

As you scroll, sort the tools into two piles. Reading tools only look: get_issue, get_issue_comments, list_issues. Writing tools change something on GitHub: add_issue_comment, create_issue, create_pull_request, and some that delete things, such as delete_branch. The test is simple. If a mistaken call would leave a mark someone else sees, or remove something, the tool writes.

You might worry that a server with this many tools would fill the model's context before you ask anything. Claude Code handles this with tool search, which is on by default. The full definitions stay deferred. The model sees that the tools exist, and it loads the exact definition of a tool only when it needs that tool. Claude Code also caches the server's tool list between runs, so starting a session does not wait on GitHub every time. You can see that cached discovery in the MCP manager.

Now decide what each pile may do without asking. Permissions for MCP tools live in the same settings files as the deny list you set up earlier for destructive database commands, and they use the same three lists. Allow means run without asking. Ask means stop and show me first. Deny means never.

Open the committed project settings file, the one that already holds your hook and your deny list. Add to its allow list the two reads you need: mcp__github__get_issue and mcp__github__get_issue_comments. Add mcp__github__add_issue_comment to the ask list, so every comment waits for you. Add the delete tools to the deny list. Your existing database rules stay exactly where they are.

Two details about these rules are worth knowing. In an allow rule, you can use a wildcard only after a literal server prefix. So mcp__github__ followed by a star is accepted, while a bare mcp__ followed by a star is refused, so one line cannot hand every server's tools to the model. A deny rule may be as broad as you like. If you ever want the whole server switched off, you can deny everything under the github prefix. The second detail is order. Claude Code checks permission hooks first, then deny, then ask, then allow, and then the session's permission mode. So a deny always beats an allow, and an ask beats an allow. Even if a wildcard allows the whole server someday, the comment tool still asks as long as it sits in the ask list. You can open the slash command permissions at any time to see the rules that are actually in effect. Check it now and confirm the comment tool shows under ask.

Now the test, kept as small as possible. Ask: read issue twelve in this repository and tell me its title, its problem statement and its acceptance criteria, word for word. Do not change anything.

Watch what happens. The model looks up the get_issue tool, calls it with the repository and the number twelve, and gets the issue back. Because you allowed that tool, there is no prompt. Then put the reply next to the issue page in your browser. Check the title, check the steps, and check both acceptance criteria. If they match, the connection works and you know what it returns. If the reply has the wrong issue, the agent may have guessed the repository. Name it explicitly as owner slash repository and try again. If the call failed, go back to claude mcp list and the authentication status before blaming anything else.

One line about trust, because issues are written by other people. Anything the issue says is a description of the task, never an instruction to the agent about what tools to use or what permissions to change.

Fixing the bug from its issue

The reproduce-bug skill already produced its note for this bug, so there is no reason to reproduce it again. Ask for the fix directly, pointing at the issue: read issue twelve and its acceptance criteria. The reproduction is already done and traced to the add form's handling of a second submit while the first save is in progress. Make a focused fix there so that both items stay on screen and match what a reload shows. Change nothing else.

Read the diff before anything else. Say yours shows the agent changing how the form updates the list when a save finishes. Before the fix, each save replaced the list with a copy taken when that submit started. So the first save, finishing after the second submit, wrote back a list that did not yet contain the second item. After the fix, each save adds its own item to the current list. If the diff instead simply disables the add button while saving, that does not meet the criteria. The user's second item would still be lost, just more politely. Push back and ask for a change that keeps both items. That is the kind of judgment the acceptance criteria are there for.

The type-check hook runs on its own after each edit. If it reports errors, the agent fixes them before moving on, as the project instructions already require. Next, ask for a regression test that submits two items back to back, with the first save held open until after the second submit, and checks that both appear and that the list matches the stored data. Run that test once against the old code, by stashing the fix, to confirm it fails. Then run it with the fix to confirm it passes. A test that passes either way proves nothing. Then run the full suite.

A passing suite is still not the journey. Open the app, type two items, and press add twice as fast as you can. Both should stay. Reload. Both should still be there, in the same order. Those are the two acceptance criteria, checked by hand.

Commit with a message that names the behavior, something like: keep both items when two are added quickly. Then ask the agent to post a short comment on issue twelve saying what changed and naming the commit. Because the comment tool is in the ask list, Claude Code stops and shows you the exact comment before sending it. Read it, check that the commit it names is the right one, and approve. Leave the issue open. Closing it is a decision for you, after the change ships, not something the agent does because a test went green.

Now the comparison. MCP was not the only way to read that issue. There are two other ways, and each has its strengths.

The first uses only what Claude Code already has. GitHub's own command-line tool, called gh, can be run through Claude Code's built-in shell. You install gh and sign in once with gh auth login. After that, the agent can run gh issue view twelve. It can also add a comment with gh issue comment. gh even works out which repository you mean from your Git remote. Its credential is the sign-in you already have. Its context cost is low. A generic shell tool adds nothing to the model's context up front, and gh can trim its own output. Its json and jq options can cut an issue down to just the title, body and comment text before any of it reaches the model. Its upkeep is low too, because GitHub maintains it.

The catch is permissions. To the permission system, a shell command is a shell command. The difference between viewing and commenting is buried inside a command line, rather than separated into named tools you can allow or put under ask one at a time.

The second option is a short script committed to the repository. It calls GitHub's REST interface for one issue and prints just the fields you want. This has the lowest context cost of all, because the script strips everything the model does not need before the model sees it. It needs its own token passed in. It can only do what you wrote, which is both its safety and its limit. And you maintain it: errors, API changes and dependencies are yours.

The MCP server sits on the other side. It offers the most operations, each one a typed tool with its own permission rule. Setup is a token or a sign-in plus one config file. Upkeep is low to medium, since GitHub maintains the server and you maintain the configuration. Its context cost is the highest of the three: the tool definitions, plus responses that come back as full structured data. Tool search softens that cost, but it does not remove it.

So the rule is this. Reach for the built-in tools first. Use a script when one fixed step runs the same way every time. Use MCP when the task needs a service's many operations with separate control over each. The issue-to-change workflow ahead will read issues, comment on them and eventually open pull requests, so it qualifies. Add one line to CLAUDE.md saying that GitHub issues are read and commented on through the GitHub MCP connection, with comments approved first. Commit it together with .mcp.json and the settings change. The hook, the skill and the committed records keep doing their jobs alongside it.

Before you lean on this connection, it is worth knowing about the Claude Code releases from the past week, several of which touch exactly these tools.

The releases after version 2.1.296, numbered 2.1.299 through 2.1.302 and arriving in mid-October, include a few changes that affect the work you just did.

Two touch MCP directly. Version 2.1.300 fixed a problem where tool search, when set to auto, could switch itself off after you resumed a session and the MCP server reconnected. With the GitHub server's long tool list, that would quietly put every definition back into context. The smallest next action is to update, then resume a session that uses the GitHub server and check in the MCP manager that the tools still show as deferred. Version 2.1.302 fixed servers using the protocol version dated July twenty-eighth, 2026. Those servers could fail tool calls or return an empty tool catalog when certain optional fields were missing. If claude mcp get ever shows a server connected with zero tools, update before you debug your configuration.

One touches hooks. Since version 2.1.300, when a PreToolUse or PermissionRequest hook rewrites a tool's input, Claude Code checks the rewrite against that tool's schema. An invalid value now denies the call, and unknown keys are dropped. Your type-check hook runs after edits and rewrites nothing, so it is unaffected. Any hook you write later that edits inputs should be tested with a deliberately bad value, to confirm you see the denial.

One matters for the move off the laptop. Unattended runs, meaning claude -p and the Agent SDK, with no permission mode given now start in default mode on third-party providers when telemetry is disabled or on a fresh install. If a script of yours relied on auto mode, pass the permission-mode flag set to auto explicitly. Version 2.1.301 also added a setting that aborts a request when a usage limit would reset too far in the future, so an automated run fails clearly instead of hanging.

Finally, hooks of the prompt and agent kinds are now capped at twelve running at once for a single event. Extra ones wait in a queue. That rarely matters with one type-check hook. It is worth remembering when hooks multiply.



8. A Baseline for Judging the Agent's Setup

Keeping the tasks you judge the agent by

Your shared-list app has picked up a lot of setup by now. There is a CLAUDE.md that tells every session how to install, run and test the project. A hook runs the type check after every edit. The reproduce-bug skill turns a vague report into a clean reproduction note. The GitHub connection lets the agent read issue twelve for itself. Each of these went in because a task needed it, and each one made that task go better.

Now a different kind of question comes up. Say you wonder whether a cheaper model would do just as well. Or you want to know if raising the reasoning effort is worth what it costs. Or you rewrite a line in CLAUDE.md and want to know if things got better or worse. This chapter answers how you can tell.

The honest answer is that you can't tell by feel. One good session after a change proves very little. The agent's work varies from run to run, and the tasks you happen to give it this week are not the tasks you gave it last week. So a change can look like a win because the task was easier. To judge a change to your setup, you need two things you keep on purpose. You need a fixed set of tasks, and you need the results you got on them before. Then a change is something you measure against that record instead of something you guess about.

There is a second idea that matters just as much. When you compare setups, cost means the cost of getting a change finished. That includes the token bill, but it also includes the minutes you spend reading the diff, and the minutes you spend fixing what the agent got wrong. A run that costs a few cents less but leaves you twenty minutes of repair is not cheaper. Keep that in mind, because the whole chapter leans on it.

You will build this record first, then use it to pick a model and an effort level for each kind of work in the app.

Choosing the tasks

The tasks in your baseline should be real. Anthropic's own guidance on testing agents says to draw tasks from work you have actually done, such as old pull requests, issues and bugs, rather than inventing a big set of made-up exercises. Their full advice is to collect somewhere between twenty and fifty tasks over time. You don't need that many to start. Three is enough to catch real differences in a small app, and you can add more as the backlog grows.

Your app's history already hands you three good ones, and they cover different kinds of work.

The first is a small validation rule. Back at the start, the app let you add an item with an empty name, and the agent added a rule that rejects it. That task is small, touches one place in the code, and has a clear right answer.

The second is a bug fixed from a written reproduction note. The fast-add bug, where a second item added quickly vanished from the screen, came with a note from the reproduce-bug skill. That note lists the steps, the data, what happened and what should have happened. This task tests whether the agent can work from a careful written report.

The third is a small feature that touches the database layer. The done checkbox needed a migration, which is a script that changes the database's structure, plus a function in the database client and a checkbox in the interface. This task is the hardest of the three, because a mistake can hide in any of those layers.

Notice what these three have in common. Each one was already finished and checked, so you know what a correct result looks like. That is the reason to use your own history. You aren't guessing what success means; you already saw it.

Writing each task down

Make a folder in the repository called evals, and inside it, one small folder per task. Each task folder holds four things.

The first is the starting commit. This is the commit just before the real fix landed. For the empty-name task, it's the commit before the rejection rule existed. You find it in git log by looking for the fix and taking the commit before it. You write down its full commit hash, the long string of letters and numbers Git uses to name a commit, so the task always starts from exactly the same code.

The second is the exact request text. Write the words you will give the agent, word for word, in a plain text file. Don't paraphrase it differently each time. If the wording changes between runs, you are no longer testing the setup; you are testing your phrasing. For the fast-add task, the request can point the agent at the reproduction note, which you copy into the task folder too, so the agent gets the same input every time.

The third is the success criteria, and these have to be testable. "The bug is fixed" is not a criterion. For the fast-add task, the criteria come straight from issue twelve. No item vanishes when two are added quickly. A reload shows the same list the screen showed. For the done-flag task, say they are these. The new column exists after the migration runs. Ticking an item and reloading keeps it ticked. Unticking and reloading keeps it unticked. Existing items still load.

The fourth is the check that decides the task. Write down which check settles it, and in what order. For the empty-name task, it is the full test suite plus the type check. For the done-flag task, it is the suite, the type check and the clicked journey: add, tick, reload, untick, reload. You learned in an earlier chapter that a passing suite does not prove the journey works. So when the journey is part of the deciding check, write that down, and don't skip it.

There is a useful trick here. Tests you wrote when you first fixed each bug can live in the task folder as hidden checks. The regression test for two back-to-back submits, for instance, can be copied into the fast-add task folder. After the agent finishes, you drop that test into the code and run it. The agent never saw it, so it can't write code that only fits that one test. Anthropic's guidance makes the same point: keep the grading material where the agent cannot read or change it.

The results record

Beside each task's description, keep a results file. Each time you run the task, you add one entry. Each entry holds the same few things.

It records which configuration ran, meaning the model and the effort level. It records whether the task finished, meaning the deciding check passed. It records the size of the diff, counted as lines added and removed. It records any regressions, which are things that used to work and now don't, such as another test that broke. It records the minutes you spent reviewing and repairing. And it records the tokens used and the cost.

The repair minutes are the field people are tempted to skip, and the one this chapter keeps coming back to. Time it honestly. Start when you open the diff, stop when the change is something you'd commit. If you had to fix a line or ask the agent for a second round, that counts.

Diff size matters for a quieter reason. A run that passes with a forty-line diff and a run that passes with a four-hundred-line diff are not the same result. The big one takes longer to review, and it may have changed things it had no reason to touch.

Replaying a task cleanly

A baseline is only useful if every run starts from the same place. If one run happens in your main checkout with half-finished work lying around, and another starts from a clean tree, the comparison means nothing.

The tool for this is a Git worktree. A worktree is a second working folder attached to the same repository, checked out at whatever commit you choose. Your main folder stays untouched while the agent works in the other one. Anthropic's testing guidance uses this exact approach.

Here is how one replay goes, step by step.


	Create a worktree at the task's starting commit with git worktree add, pointing it at a scratch folder outside your project and giving it the detach option and the starting commit hash, so it isn't tied to a branch.

	Copy your current CLAUDE.md and the dot-claude folder, with its settings, hook and skill, from your main checkout into the worktree, remove the evals folder from the worktree, and commit that, so the agent works on old code with today's setup and can't see the grading material.

	Open a terminal in the worktree, start Claude Code with the model and effort you are testing, give it the exact request text, and let it work without extra hints.

	When it says it's done, read the diff, add the hidden checks, run the deciding checks, time your review, and write the results entry.

	Remove the worktree with git worktree remove, so the next run starts fresh.



Step two is the one to understand. The starting commit is old. On that commit, CLAUDE.md might not exist, or the hook might not exist yet. But you aren't testing what the agent could do with last month's setup. You are testing today's setup against a problem whose answer you already know. Copying the current configuration in is what makes that possible. Anthropic's guidance also warns against starting Claude Code with the bare option for these runs, because bare mode skips loading CLAUDE.md, skills and hooks, and those are the very things you are testing.

When the three tasks are written down and have one results entry each, commit the evals folder. Now a later session, or you in a month, can rerun the same tasks and compare against the same record. Add one line to CLAUDE.md saying that changes to the agent setup are checked against the tasks in the evals folder before they are adopted. That way the routine survives even when you forget it.

What the model and effort settings change

Now you have something to measure with, so you can turn to the first real choice it helps with: which model runs the work, and how hard it thinks.

Recall what Claude Code is. It's an application, running in your terminal, that sends your request to a Claude model and lets that model use tools such as reading files, editing them and running commands. The application stays the same whichever model you pick. The model is the part that reads your code, decides what to do and writes the changes. So switching the model changes the thinking, not the tools.

Claude Code gives you short names, called aliases, for the main model families. Sonnet is the standard coding model. It's the one Anthropic recommends for most software work, and it balances skill, speed and cost. Opus is the more capable model. It's meant for subtle debugging, large changes across many files and careful design work. It costs more per token and takes longer to answer. Haiku is the fast, cheap model, for light edits, quick scripts and simple sorting jobs. There is also an alias called opusplan, which uses Opus while you plan and Sonnet while it writes the code. That is a sensible pairing when the hard part of a task is deciding what to do rather than typing it.

The reasoning-effort setting is separate from the model. It controls how much the model thinks before it answers. The levels are low, medium, high and extra high. Higher effort means the model spends more tokens working through the problem, which costs more and takes longer. Sometimes that catches a mistake. Sometimes it just spends more on a problem that was already easy.

You can think of these as two dials. The model is how capable the worker is. The effort is how long that worker stops to think before acting. A capable worker who rushes and a less capable worker who thinks carefully can land in similar places on easy work, and very different places on hard work. That's exactly the kind of claim your baseline can check.

Setting them in the terminal

In the terminal interface, there are a few ways to set these, and they apply at different scopes.

Inside a session, type slash model. It opens a picker that shows the models your account can use. You move with the arrow keys, and the same picker lets you adjust reasoning effort. If you press the letter s, the switch applies only to this session and isn't saved. There is also slash effort, which sets the effort level directly to low, medium, high or extra high.

When you start a session, you can pass the choice as an option on the command line. Typing claude, then dash dash model, then sonnet starts a Sonnet session. Typing claude, then dash dash effort, then high starts one at high effort. These options apply to that run only.

For a lasting default, use the settings file. Claude Code reads a key called model and a key called effort level. In your project's dot-claude settings file, which is committed and shared with anyone who clones the repo, you can set model to sonnet and effort level to medium. In your personal settings file in your home folder, you can set your own default across all projects. There's also a local settings file inside the project's dot-claude folder that stays uncommitted, for overrides only you want.

When these disagree, the order is simple. A command-line option wins over the files. The project's local file wins over the shared project file. The shared project file wins over your personal file. And if your organization deploys managed settings, those can limit which models are allowed at all.

There is one more way that's handy for a single hard question. If you include the word ultrathink in a request, the model reasons more deeply on that one turn, and your session settings stay as they were.

For your baseline runs, use the command-line options. They make each run's configuration obvious, and they don't leave anything changed behind you. You can write the exact launch line into the results entry.

Reading cost and usage

To fill in the tokens and cost field, you need to read them from the session. What you see depends on how you pay.

If you sign in with a subscription, such as Pro, Max or Team, type slash usage. It shows bars for how much of your allowance you have used, along with when the rolling five-hour window resets and how much of your weekly limit is gone. On a subscription you don't see dollars per task. You see a share of a limit.

If you use an API key and pay by the token, slash usage shows the session's cost in dollars, the time spent waiting on the API, the lines of code changed and the input and output tokens for each model. The slash cost command shows a similar running total for API accounts.

There's also slash context, which you met earlier when you carried the done-flag work across sessions. It shows how full the context window is, which is how much of the model's working memory the conversation has used. That matters for cost too, because a long conversation sends a lot of earlier text with each new request.

Two cautions. First, the numbers in the terminal are estimates made while the program runs. For real billing, the Claude Console usage page, or your cloud provider's console if you go through one, is the record that counts. For comparing runs in your baseline, the terminal estimates are fine, as long as you read them the same way every time. Second, on a subscription, write down the change in the usage bar between the start and end of a run. That gives you a rough share of your allowance per task, and that share is your cost.

What a usage limit does to a run

Limits can stop work partway, and that affects a baseline.

On a subscription, when you use up the five-hour allowance, Claude Code blocks new requests and tells you how long until it resets. If you have turned on extra usage, through slash extra usage or your account settings, the session moves to pay-as-you-go billing and keeps going. If you haven't, it waits. A weekly limit works the same way across both interactive and non-interactive sessions. On an API key, if your workspace or organization reaches a spending cap set by an administrator, requests start failing with a rate-limit error until the budget is raised. For runs without a person watching, there is an option called max budget in US dollars, which stops the run once the session's cost reaches the amount you set.

What this means for your baseline is easy to state. A run that hits a limit partway didn't fail the task. It was interrupted. Don't record it as not finished. Mark it as interrupted, throw it out and rerun it after the limit resets. Otherwise you'd blame the configuration for something the account did. It also means expensive configurations eat into your allowance faster, so running the full baseline twice under Opus at high effort may use a real share of a five-hour window. Plan the runs for a time when you have room.

Running the comparison

Now put the two halves together. You'll run the baseline under two configurations. The first is Opus at high effort. The second is Sonnet at medium effort, which is cheaper. The results below are illustrative, a supposition about how a run like this could go, not a measured claim about these models.

Run each task twice under each configuration. That's twelve runs in total: three tasks, two configurations, two runs each. The reason for two runs comes up again in the failure modes, but in short, a single run can be lucky or unlucky.

Say the empty-name validation task goes like this. Both configurations finish both runs. The diffs are small, around fifteen lines each, and in each case the agent added the check and a test. No regressions. Your review takes about three minutes each time, because the change is easy to read. Sonnet at medium uses far fewer tokens. On this task, the cheaper configuration is simply better. Same result, less cost, same review time.

Say the fast-add bug from the reproduction note also comes out even. Both configurations read the note, find the place where the second save replaced the first item, and fix it. The hidden regression test for two back-to-back submits passes in all four runs. One Sonnet run added an extra change to a nearby function that wasn't needed. That added two minutes of review while you worked out it was harmless. Still a fair result for the cheaper setup.

Now say the done-flag task, the one touching the database, splits them. Opus at high effort finishes both runs. The migration adds the column, the database client function reads and writes it, and the checkbox works through a reload. Sonnet at medium passes the suite and the type check both times. But on one run, the clicked journey fails. You tick an item, reload, and it comes back unticked. When you look, the interface sends the new value, but the database client function that saves the item never includes the done column in what it writes. The suite passed because no existing test covered saving the flag. You spend fifteen minutes finding and fixing it. On the other run it works.

This is why you wrote the clicked journey into the deciding check for this task. Without it, both configurations would have looked like they passed.

Deciding by total cost

Here is the rule for adopting a change. Adopt it only if all three of these hold. The finished behavior holds, meaning the deciding checks pass as well as they did before. No regressions appear. And the total cost, counting tokens and your review and repair time together, goes down.

To compare total cost, you need to put your minutes and the token bill on the same scale. The simplest way is to give your time a dollar value per hour. Say you decide your time is worth sixty dollars an hour. Then each minute of review or repair costs a dollar.

Now say, on an API key, the done-flag task costs about a dollar fifty in tokens per run under Opus at high effort, and about forty cents under Sonnet at medium. Say your review takes five minutes for each clean run. Under Opus, each run costs a dollar fifty in tokens plus five dollars of review, so six fifty. Across two runs, that's thirteen dollars. Under Sonnet, the clean run costs forty cents plus five dollars, so five forty. The broken run costs forty cents plus five dollars of review plus fifteen dollars of repair, so twenty forty. Across two runs, that's about twenty-six dollars. The cheaper configuration costs about twice as much once you count your time. The token savings were real, about two dollars, and they were swamped by fifteen minutes of repair.

On the validation task, the math runs the other way. Review time is the same for both, so the token savings are the whole difference, and Sonnet at medium wins.

If you're on a subscription, the reasoning is the same. You just weigh a share of your allowance against your minutes instead of dollars against minutes.

So the decision isn't one model for the whole app. It's a default for each kind of task. Small validation rules and bug fixes from a written reproduction note go to Sonnet at medium. Changes that touch the database layer go to Opus at high effort.

Writing the defaults down

Put the everyday default in the project settings file: model set to sonnet and effort level set to medium. That covers most work in the app. A settings file holds one default, though, not a rule per kind of task. So the per-task rule goes into CLAUDE.md, where both you and the agent will read it. Add a short line. It says that changes touching migrations or the database client are run with Opus at high effort, either by starting the session with those options or by switching with slash model before the work begins, and that this rule was chosen by the evals baseline, with the date. Then add the twelve results entries to the results files and commit everything together, so the record shows why the defaults are what they are.

When you next think about changing something, such as trying the opusplan alias for database work or rewriting the reproduce-bug skill, the routine is already in place. Rerun the baseline twice under the new setup, compare against the committed record, and adopt the change only if it passes the same three tests.

Where the comparison goes wrong

There are three common ways to fool yourself with a baseline, and each one showed up in the example above.

The first is comparing single runs. The agent doesn't produce the same work every time, even with the same model, effort and request. In the example, Sonnet broke the done flag on one run out of two. If you had run it once and it happened to be the good run, you'd have concluded it was just as reliable as Opus and switched your database work to it. Anthropic's testing guidance names two ways of counting this. One asks whether at least one of several attempts succeeded, which tells you what a model can do. The other asks whether all of them succeeded, which tells you whether you can rely on it. For your own app, the second matters more. You want the change to come out right without you rerunning it. Two runs per task is the minimum that shows any variation at all, and for a task you care a lot about, more runs tell you more.

The second is success criteria vague enough that both configurations pass. If the done-flag task had said "add a done checkbox" and the check had been "the suite passes," the broken run would have counted as finished. The comparison would have shown two equal configurations and sent you toward the cheaper one. Good criteria name the behavior a user would notice, like ticking, reloading and seeing it still ticked. When both configurations pass every task easily, that's also a hint. Either your setup is in good shape, or your tasks are too easy to tell setups apart. Anthropic's advice is to move tasks that always pass into a regression set you still run, and add harder ones to the main set.

The third is treating a lower token bill as savings while review time went up. This one is easy to miss, because the token bill shows up on a screen and your minutes don't. A configuration that writes bigger diffs, makes changes nobody asked for, or needs a second round of fixes can cost less in tokens and more in total. The only defense is the repair-minutes field, timed honestly, every run.

The baseline itself is a small thing: three task folders, some text files, a results record. What it changes is how you make decisions about the agent. Before, a new model or a rewritten skill was something you tried and judged by how the next session felt. Now it is something you test against tasks with known answers, compared by finished work, regressions and the full cost of getting there. The next chapter uses this record to judge bounded subagents, and after that you start moving work off the laptop onto a hosted machine.

One last thing before you run the baseline again: Claude Code has changed in the past week, and some of it touches this work.

Between the eighteenth and twenty-third of October, Anthropic shipped Claude Code versions two point one point three oh three through three ten. Most of it is fixes and security hardening. Four changes matter for the work in this course.

The first touches usage, which you just learned to read. Version three oh four added warnings for Pro and Max subscribers before you resume a long session with a large context. Resuming a session like that sends a lot of earlier text again, which eats into your allowance. The warning tells you how much of your rate limit the resume will use before it happens. The smallest useful action is this. When you see the warning during a baseline run, start fresh instead of resuming, so the earlier conversation doesn't land on that task's cost.

The second touches browser checks. Version three oh five added a sandbox setting called allow nested user namespaces, for Linux. Claude Code can run commands inside a sandbox, a fenced-off space that limits what those commands can reach. On Linux, that fence could stop headless Chromium, which is the browser that Playwright-style journey tests drive without a window. The new setting lets those tests run inside the sandbox. The action here applies only if you work on Linux with the sandbox on and want the agent to run the clicked journey as an automated test. Read the setting's documentation, decide whether that browser access fits your setup, and then test one journey run before relying on it.

The third touches running without a person watching. Version three oh six fixed sign-in failures in headless runs started with claude dash p. You'll use headless runs once the work moves to a hosted machine. If one failed to sign in before, update first, and then try again before you start debugging anything else.

The fourth touches review. Version three oh nine makes the ultrareview command, which you met as a review pass for clean trees, require explicit trust in the workspace before it runs. A script that called it without that trust will now stop. The action is to grant trust only for repositories you trust, with the documented trust option, and not to switch the check off globally.

One change sits outside this course's path for now. A new Claude API version, dated the twenty-first of October, is generally available. It removes the temperature and sampling settings and changes how keys are sent. That matters only if you write code against the Claude API or the Agent SDK directly. If you do, check those two things before you move to the new version.

To pick these up, update Claude Code. Then rerun one baseline task to confirm nothing in your setup shifted.
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