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Preface


Knowledge-driven modernization secured by a Verification Harness.



This handbook takes one bounded business flow from a controlled repository state through Knowledge Recovery, replacement, verification, rollback, and retirement with Claude Code kept inside named human decisions.

I have spent enough time around financial systems to distrust a clean rewrite story.

The story usually starts with code that is old, expensive to change, and understood by too few people. A new language or platform promises relief. The team sketches a replacement, estimates feature parity, and starts building. Months later, the replacement still cannot explain why the overnight batch treats a final business day differently, which consumer depends on a blank field, or what an operator does after a partial ledger rejection.

The hard part was never typing the new code.


The Trap

AI generation without recovered context produces confident code against an incomplete specification. A repository contains implementation, not the whole operational truth. It may omit operator interventions, consumer dependencies, historical incident controls, production configuration, and the reason an odd branch exists. Asking Claude Code to generate the replacement first turns every missing fact into an implicit assumption.

The problem is a knowledge gap, not a shortage of generated code.



The Reality

Legacy modernisation is a Knowledge Recovery challenge before it is a code generation problem. Claude Code can inspect a repository, trace references, run approved commands, and structure findings. Use it first as an investigative instrument. It can help locate candidate rules, paths, consumers, effects, and contradictions. Those capabilities can shorten difficult repository work. They do not tell us which observed behaviour is policy, defect, workaround, or abandoned feature. They do not authorise a fee rule, accept a reconciliation difference, transfer production authority, or retire a system.

Knowledge Recovery establishes operational ground truth from source, runtime observations, data, tests, documentation, operational practice, and accountable people. It keeps observation, inference, contradiction, and decision separate. Only after that context is reviewed should Claude Code act as a bounded generator.



The Engine

The Verification Harness turns recovered knowledge into mechanical constraints. It combines characterisation tests, reviewed golden masters, consumer contracts, invariants, metamorphic relations, isolated replay, acceptance gates, rollback triggers, differential comparison, mutation testing, and retained run evidence. Each mechanism has a stated evidence boundary. None replaces human approval.

The differential harness is the core parity-assessment mechanism. It runs identical inputs through old and new paths, captures outputs, state, messages, errors, and side effects, and retains structured differences for classification. Chapters 19 through 24 execute this harness. They bound human and Claude Code roles, compare both paths, challenge the tests, introduce controlled production-shaped demand, reconcile every material difference, and support cutover or rollback.

Named people keep those decisions.



Why this is a handbook

This is a field handbook for the work an engineer performs on one bounded slice.

You will not wait until the middle of the book to touch a repository. You will choose a slice, prepare the workspace, record the baseline, and run a constrained discovery session. Each later chapter begins from a known repository state and ends with an artefact that another person can inspect. The sequence continues through characterisation, seam creation, differential comparison, cutover evidence, and decommissioning.

My practical test is simple. If you cannot identify the starting state, run the task, inspect the result, reject a bad result, and know when to stop, the chapter is not finished.



One bounded flow

The handbook follows one business flow rather than a whole estate. A useful first slice has a named input, an observable output, a business owner, a repeatable execution path, isolatable side effects, a routing point, and a rollback path.

The worked system is Northstar Settlements, a fictional composite of financial-services constraints. The chosen slice is a GBP settlement-fee flow. It is narrow enough to run on a laptop but difficult enough to expose decimal handling, calendar rules, batch behaviour, downstream output, duplicate effects, exceptions, and unknown consumers.

The companion lab is published at github.com/thomasdevos/northstar-modernization-lab. Clone it and start from the immutable lab/00-start-v2 tag. It contains a verified synthetic baseline and characterisation run, plus an intentional comparator failure for one rounding case. The chapter state names describe checkpoints the reader earns through the method; they are not pre-approved completion claims. Record an immutable revision and accepted evidence before claiming any later state.

You can apply the same sequence to a claims decision, payment instruction, inventory reservation, customer statement, policy renewal, or ledger posting. Keep the thread stable. Link every claim, rule, fixture, test, comparison, and decision to it.



What changes in this edition

The handbook starts with the bounded slice, not an estate-wide target architecture. It puts Claude Code controls beside workspace setup. It records the baseline before asking for implementation. It treats static code paths, runtime paths, data movement, messages, batches, and operational work as separate evidence sources.

The Verification Harness is deliberately plural. Characterisation tests describe selected current behaviour. A reviewed golden master covers a retained corpus and explicit normalization policy. Contract tests protect known consumers. Properties and metamorphic relations test invariants across a bounded domain. Replay data adds production-shaped cases without granting access to production effects. Acceptance and rollback rules state which differences can block the work.

Only then does the handbook create a seam and replace one slice. Old and new paths run against the same evidence. The team compares outputs, state changes, messages, errors, and side effects. Every material difference remains visible until a named owner classifies it.

Implementation is not the finish line. The method ends when accepted outcomes are measured, consumers have moved, temporary architecture has been removed, required evidence is retained, and a human authority approves retirement of the old path.



How Claude Code participates

I use Claude Code first to investigate and then, when the recovered knowledge and harness permit it, to generate inside a task boundary. A task names the repository revision, working directory, allowed files, permitted commands, expected return, verification command, rejection criteria, and stop conditions.

Claude Code may:


	read approved repository paths and evidence records

	locate candidate dependencies, rules, seams, and consumers

	draft tests, fixtures, adapters, comparison tools, and documentation inside the boundary

	run named local commands in an isolated environment

	return source locations, changed files, command results, unresolved questions, and risks



Access does not create authority. Claude Code may not classify observed behaviour as correct, approve a baseline, broaden the slice, contact a shared service, accept an unexplained difference, authorise cutover, or approve decommissioning.

The copy-ready prompts in this handbook are task contracts, not magic phrases. Their value comes from the repository state and controls around them. Permissions, sandboxing, hooks, credentials, branch protection, CI policy, and human review still matter. Product syntax changes, so version-sensitive instructions must be checked against the installed Claude Code release and recorded in the source/version register.



What proof means here

A passing command proves only what that command observed under its stated inputs and configuration. A green comparator does not prove that the corpus represents production. A golden master does not prove that current behaviour is correct. High coverage does not prove that the tests can detect a meaningful error. A successful parallel run does not prove that an unknown consumer is safe to remove.

For that reason, each chapter ends with both machine verification and human review. The machine can establish that a file has the right schema, a test detects a change, or two retained outputs match under a reviewed policy. A person decides whether the observation is consequential, whether the oracle is independent, whether a difference is acceptable, and whether the remaining uncertainty blocks the next state.

Stop conditions matter as much as success conditions. Missing ownership, unknown data authority, unapproved network access, restricted data, a drifting baseline, unexplained side effects, or an absent rollback path can stop the exercise. A useful agent does not make those constraints disappear. It helps the team expose them sooner.



The result I want

I do not want you to finish this handbook with a larger prompt library. I want you to have a controlled method for one accepted modernisation slice.

You should be able to show where you started, what Claude Code was allowed to do, what changed, which commands ran, which evidence was retained, which differences were rejected or accepted, who made each decision, and why the old path can or cannot leave service.

That is slower than the clean rewrite story at the beginning. It is much faster than discovering an unwritten business rule after production authority has moved.





How to use this handbook

This handbook is a working sequence. Use it against one bounded business flow and keep the knowledge and verification thread intact from discovery through decommissioning.

Clone the companion lab from github.com/thomasdevos/northstar-modernization-lab, enter the repository, and check out lab/00-start-v2. Its synthetic baseline and characterisation commands pass. The comparator deliberately fails on STL-1002, and the combined gate reports [0, 0, 1]. The repository supplies this starting tag only. Treat every later chapter state as a checkpoint to earn in your own branch, not a completed migration claim.

Version-sensitive Claude Code commands use the stable companion wrapper. Appendix A explains the workflow, while Appendix F records the currently tested compatibility baseline.


Use the full route first

If you are modernising an unfamiliar or consequential system, work through Chapters 1 through 26 in order.

Part I selects a bounded slice, exposes the knowledge gap, establishes the workspace and Claude Code controls, and records the baseline. Part II performs Knowledge Recovery across source, runtime, data, side effects, rules, and operations. Part III builds the Verification Harness as a set of independent mechanical constraints. Part IV allows bounded generation to create a seam and change one slice. Part V executes the Verification Harness, with the differential harness as its core parity-assessment mechanism. Part VI measures the accepted outcome and removes the old path.

Use Claude Code as an investigative instrument before using it as a generator. During Knowledge Recovery, ask it to locate, trace, compare, and report uncertainty inside read-only boundaries. Permit bounded generation only when the relevant operational ground truth, oracle, acceptance rule, rollback condition, and human owner are explicit.

The order is deliberate. A differential harness needs controlled inputs and comparison rules. A strangler route needs a known boundary and rollback point. A decommission decision needs consumer evidence established during Knowledge Recovery. If you enter in the middle, inspect the chapter’s start state and provide every prerequisite artefact first.



Work in chapter-sized states

Do not treat a chapter as background reading followed by an open-ended coding session. Treat it as a state transition.


	Check out the named start tag or record an equivalent reviewed revision in your own repository.

	Confirm the prerequisite evidence and human owner.

	Run the exact launch command from the approved working directory.

	Use the copy-ready prompt after replacing explicit placeholders.

	Inspect every changed file and retained command record.

	Run the independent verification command yourself.

	Complete the human review and classify differences.

	Reject the result if it meets a rejection example.

	Stop when a stop condition is present.

	Record the end state only after the evidence is accepted.



If a state tag is absent, record the reviewed revision you actually used. Never invent expected output or treat an unrun chapter as complete.



Keep one knowledge and verification thread

Give the chosen flow a stable identifier. The Northstar lab uses the GBP settlement-fee slice. Your identifier might refer to a claims decision, payment instruction, renewal, reservation, or statement.

Link these records to that identifier:


	repository and runtime claims

	data, message, batch, and side-effect traces

	rule hypotheses and confidence labels

	owners, operators, and unresolved questions

	fixtures, characterisation tests, contracts, and properties

	seams, routing rules, and migration changes

	comparison runs, classified differences, and approvals

	cutover, rollback, measurement, and retirement records



Keep observations separate from inference. Keep raw command output separate from summaries. Keep human decisions separate from Claude Code returns.



Use the standard chapter contract

Every numbered chapter follows the same contract.


Start tag and state

The exact planned lab tag and the repository condition the reader must inspect before work begins. For a real repository, record the immutable revision, clean working-tree state, tool versions, and prerequisite evidence.



Outcome

One observable result for the chapter. It must describe a state or artefact, not an intention such as “understand the system.”



Allowed files

The paths Claude Code may read and the paths it may write. Protected files, secrets, production configuration, credentials, and unrelated subsystems remain outside the boundary.



Launch command

The exact command, working directory, permission mode, and isolation mechanism. Discovery normally begins in plan mode. Write-capable work normally uses an isolated worktree. Product syntax must be checked against the installed version.



Copy-ready prompt

A complete task contract with the evidence inputs, bounded actions, prohibited actions, return format, and stop conditions. Replace placeholders before use. A prompt does not override repository permissions or human authority.



Expected artefact

The file or retained record the task should produce. Expected means specified by the contract. It does not mean observed until the command has run and the result has been inspected.



Verification command

A command independent enough to test the relevant claim. Record the command, tool version, start revision, inputs, exit status, and raw output. Do not rely only on Claude Code’s report that the command passed.



Human review

A named role checks source claims, changed files, test oracles, normalised fields, behavioural differences, operational effects, and the decision needed before the next state.



Rejection examples

Concrete outputs that fail review, such as an edit outside the allowed paths, an expected value copied from the new implementation, a hidden comparison difference, a normalizer that deletes an unexplained field, or an unsupported claim of approval.



Stop conditions

Conditions that halt the chapter rather than invite a broader prompt. Typical examples include a missing owner, unknown consumer, restricted data, an unapproved network need, a failing or drifting baseline, unclear data authority, an unexplained side effect, or no tested rollback path.



End tag and state

The planned lab tag and the accepted artefacts required to reach it. A tag is not created merely because files changed. The verification and human review must be complete.




Divide machine checks from human decisions

Claude Code is useful for repository search, bounded edits, command execution, and structured comparison. Give it a check it can run. Then state what that check cannot prove.

A person must still decide:


	whether the selected slice is valuable and bounded

	whether an observed rule is intended

	whether a fixture is lawful and representative

	whether a consumer contract is authoritative

	whether a difference is acceptable

	whether rollback is operationally credible

	whether production authority may move

	whether the old path may be removed



The chapter contract names that person or role. “The team” is not a decision owner.



Use the handbook on your own system

You do not need to reproduce Northstar’s language or framework. Preserve the sequence and replace the implementation details.

Start with a clean reviewed revision. Record the installed toolchain, build command, test command, known failures, and external dependencies. Use a narrow working directory when the task belongs to one subsystem. Restrict network routes and writes. Put source-specific rules close to the source rather than turning the root CLAUDE.md into an architecture essay.

Use your organisation’s evidence stores where required. Source, schemas, small fixtures, task contracts, and metadata often fit in Git. Restricted data, signed approvals, and large raw runs may belong elsewhere. Retain an immutable reference, digest, owner, classification, and retrieval path where policy permits.



Choose a shorter route carefully

A discovery engineer can concentrate on Chapters 1 through 7, then continue to Chapters 8, 10, 13, and 14 so findings constrain tests and seams.

A quality engineer can begin with the accepted Knowledge Recovery artefacts from Chapters 1 through 7, then work through Chapters 8 through 13 and Chapters 20 through 24. Do not build an oracle without the business and operational trace.

A delivery engineer with an already approved slice can inspect the artefacts from Chapters 1 through 13, then begin at Chapter 14. Missing evidence narrows or stops the task. It does not justify assuming the current behaviour.

A modernisation lead should read the full outline, with particular attention to Chapters 1, 4, 13, 19, 24, 25, and 26. These chapters expose scope, baseline, authority, release, measurement, and retirement decisions.



Use the appendices as working material

Appendices A through F follow Chapter 26. Chapters link to them where they support a decision or artefact:


	Claude Code setup

	repeatable task contracts

	test scaffolding

	prompts and review checklists

	squad and programme templates

	source and version register



Validate each appendix against the chapter and installed toolchain. Do not assume an example is executable because it is formatted as code. Use Appendix F to record citations, retrieval dates, Claude Code versions, toolchain versions, and the verification status of version-sensitive instructions.



Know when the work is complete

A chapter is complete when its outcome exists, verification has run, the retained evidence is inspectable, the human review is recorded, no stop condition remains open, and the next state is justified.

The modernisation is complete only when the accepted outcome is measured and the old path is decommissioned or a named authority has recorded why it remains. A new service beside an untouched legacy path is coexistence. It is not finished modernisation.





Chapter 1: Knowledge Recovery and the Verification Harness


Chapter outcome


An approved slice charter names the input, observable output, owner, side effects, consumer boundary, routing point, value, and rollback hypothesis.





Phase framing: Start safely

Modernisation starts with a Knowledge Recovery challenge, not a generation request. This phase bounds one flow, controls the workspace and Claude Code, and records the baseline. The Verification Harness is the set of mechanical constraints that will later reject unsupported change. Claude Code begins as an investigative instrument.



Practical chapter contract


Start tag and state

Start at lab/00-start-v2. Inspect the clean starting revision and the current lab condition before beginning.



Outcome

Select one input-to-output business slice and document why it is small enough to investigate yet consequential enough to modernise. The result is a reviewed slice charter, not code and not a target architecture.



Allowed files

Canonical artefact writes admitted by this chapter:


	evidence/decisions/01-slice-charter.md



Allowed reads:


	README.md

	legacy_app/

	docs/

	repository build files and test names



Allowed writes:


	none during Claude discovery

	after human review, the human may save the approved result as evidence/decisions/01-slice-charter.md



Prohibited actions:


	editing source, tests, fixtures, or configuration

	selecting a replacement language or framework

	reading outside the repository, using network services, or accessing secrets

	claiming a caller, owner, side effect, or rule without file and line provenance





Launch command

From the book root:

cd northstar-modernization-lab
python3 scripts/claude_compat.py plan


The stable wrapper checks the declared Claude Code 2.1.170 compatibility before it launches the underlying claude --permission-mode plan command. Plan mode constrains the discovery session. It is not a sandbox. Repository permissions and operating-system controls must still exclude secrets and external paths. If the installed version differs, stop and review the compatibility manifest rather than bypassing the check.



Prompt template

Render every angle-bracket field from reviewed local records before use. Keep the rendered prompt with the revision, prerequisite digests, and named reserved decisions.

Immutable revision: <commit SHA or verified tag>
Lab working directory: <absolute path to northstar-modernization-lab>
Allowed reads: README.md; legacy_app/; docs/
Allowed writes: evidence/decisions/01-slice-charter.md
Expected artifact paths: evidence/decisions/01-slice-charter.md
Artifact format: evidence/decisions/01-slice-charter.md is Markdown
Minimum required fields: evidence/decisions/01-slice-charter.md requires source revision, input, output, owner, side effects, consumers, rollback, reviewer, decision status
Prohibited actions: no external reads, network access, secrets, production data, dependency changes, protected-file edits, or unapproved scope expansion.
Evidence inputs: <reviewed prerequisite artifact paths and digests>
Human decisions reserved: <named owner decisions that Claude must not make>
Return fields: claims with file and line evidence; changed files; commands and exit codes; exact artifact paths; unknowns; stop reason.
Stop conditions: stop on a path, tool, data source, subsystem, write, or decision outside this contract.

We need to select one bounded modernization slice. Do not edit files.

Inspect the admitted repository paths and assess the GBP settlement-fee path.
Return a proposed charter containing:
1. named entry point and observable output
2. known callers and consumers
3. business owner role needed to judge correctness
4. side effects and how they could be isolated
5. repeatable execution path
6. likely seam and rollback point
7. exclusions, unknowns, and reasons to reject this slice
8. the smallest next verification step

For every code or configuration claim, cite repository-relative file, line range,
and symbol or key. Label each statement observed, documented, inferred, or
unknown. Do not choose business priority or resolve contradictory evidence.
Stop if the path leaves the admitted repository or requires production data,
network access, credentials, or an unlisted subsystem.


Fully worked prompt specimen

The reusable template above remains the form to render from your reviewed local records. The specimen below shows a complete, publication-neutral rendering verified on 17 August 2026. The published companion tag resolves to the recorded immutable commit. /workspace/northstar-modernization-lab is the specimen’s authorised disposable checkout; replace it with the observed absolute path when reproducing the exercise. Python 3.11.15 was observed during publication validation. Claude Code 2.1.170 was checked locally for version compatibility; no authenticated model workflow is claimed.

Immutable revision: ba4161b127bca165a042353dc9ea8b4e36b3b1ec.
Starting-state identity: `lab/00-start-v2` resolves to the same commit and was verified from a clean remote clone on 2026-08-17.
Lab working directory: /workspace/northstar-modernization-lab
Observed Python version: 3.11.15
Reviewed Claude Code compatibility version: 2.1.170; local version check only. No authenticated model workflow is claimed.
Allowed reads: README.md; legacy_app/; docs/; repository build files and test names.
Allowed writes: none during Claude discovery. After review, only a named human may save evidence/decisions/01-slice-charter.md.
Expected artifact path after human review: evidence/decisions/01-slice-charter.md
Artifact format: Markdown.
Minimum required fields: source revision or distribution identity; input; output; owner; side effects; consumers; rollback; reviewer; decision status.
Prohibited actions: no file edits; external reads; network access; secrets; production data; dependency changes; protected-file edits; or unapproved scope expansion.
Evidence inputs: README.md SHA-256 ce1dca77b42954011ea54049329bca8b077932d2b189246c2807f6a936f10f77; CLAUDE.md SHA-256 2871833f54f45e7d9b9ee78274b447c99e76b29c960aa350e085621889f56d77; compatibility/claude-code-2.1.170.json SHA-256 22bbdef48aba21289e835c15c2eaae1afcdab6dca7d4e58a8a6fd28a2e3b9acd.
Human decisions reserved: the modernization lead chooses scope; the settlement product owner decides business priority and who can judge behaviour; operations accepts side-effect and rollback risk; the reviewer approves or rejects the charter.
Return fields: claims with repository-relative file and line evidence; changed files; commands and exit codes; exact proposed artifact path; unknowns; stop reason.
Stop conditions: stop on a path, tool, data source, subsystem, write, or decision outside this contract; stop if a required source is unavailable; stop if the observed distribution digests differ.

We need to select one bounded modernization slice. Do not edit files.

Inspect the admitted repository paths and assess the GBP settlement-fee path.
Return a proposed charter containing:
1. named entry point and observable output
2. known callers and consumers
3. business owner role needed to judge correctness
4. side effects and how they could be isolated
5. repeatable execution path
6. likely seam and rollback point
7. exclusions, unknowns, and reasons to reject this slice
8. the smallest next verification step

For every code or configuration claim, cite repository-relative file, line range,
and symbol or key. Label each statement observed, documented, inferred, or
unknown. Do not choose business priority or resolve contradictory evidence.
Stop if the path leaves the admitted repository or requires production data,
network access, credentials, or an unlisted subsystem.

This specimen is a controlled prompt input, not evidence that the discovery session ran or that a charter was accepted. A Git-based lab copy should replace the unavailable revision with its reviewed commit and retain both the commit and relevant input digests.




Expected artefact

The canonical artefact set is evidence/decisions/01-slice-charter.md (Markdown) with source revision, input, output, owner, side effects, consumers, rollback, reviewer, decision status. It does not establish business priority or prove that unknown consumers are harmless. Together these records enable the decision about whether the GBP fee slice is bounded enough to admit; a missing required field or human approval blocks that decision.



Working assets

Use Prompt and review catalogue, Squad and programme templates to prepare the chapter artefact and its review.



Verification command

The supplied starting state has no evidence/decisions/01-slice-charter.md. The primary check is runnable and is expected to report MISSING until the exercise records evidence for whether the GBP fee slice is bounded enough to admit.

cd northstar-modernization-lab
python3 scripts/verify_artifact.py evidence/decisions/01-slice-charter.md \
  --require "source revision" \
  --require "input" \
  --require "output" \
  --require "owner"




Human review

The named owners inspect evidence/decisions/01-slice-charter.md and record the decision described above.


Human owner

The modernisation lead owns scope. The settlement product owner decides whether GBP fee calculation matters and names who can judge behaviour. Operations confirms side effects and a plausible rollback point. Claude cannot choose the business priority, accept unknown consumers, define risk appetite, or approve the slice.


	Can the owner judge the output without understanding the whole application?

	Are input, output, side effects, consumers, and exclusions explicit?

	Does every repository claim have file and line provenance?

	Are inferences separated from observations?

	Is rollback plausible and still marked as a hypothesis?

	Is the slice narrow enough for one team and one review queue?






Slice archetypes

Use these short, anonymized archetypes to test whether your slice is concrete enough.

IoT telemetry. A gateway receives one signed temperature reading, applies the current unit and calibration rules, stores the normalised observation, and emits one threshold event. Bound the slice to one device family and one event type. Keep device identity, late arrival, duplicate handling, clock skew, retention, and alert consumers visible. Reject the slice if it needs live devices, unrestricted customer telemetry, or a decision about the new platform before the existing path is observable.

C++ desktop. A desktop application opens one versioned project file, recalculates a named summary, and saves the result through an existing file boundary. Bound the slice to one file version and one calculation path. Keep floating point behaviour, locale, plug-ins, UI-thread effects, file locking, and undo history visible. Reject the slice if the proposed seam bypasses the supported save path or requires a broad GUI rewrite.

These are selection patterns, not reports of executed migrations. Replace their boundaries with evidence from the authorised repository.



Rejection examples

Reject a charter that says “modernise settlement,” proposes a framework first, treats tests as proof of correctness, hides unknown consumers, or assigns Claude as approver.



Stop conditions

Stop on a dirty checkout, missing product owner, unrepeatable execution path, required production access, unresolved restricted data, an unknown high-consequence consumer, or a slice that cannot be rolled back independently.



End tag and state

End at lab/01-slice-selected only after the expected evidence passes human review. Do not record the end tag while the Chapter 1 decision, required fields, or named approval remains open.




Apply the contract

The outcome framing turned a modernisation intention into an outcome with constraints, non-goals, and stop conditions. Now the team has to choose where to begin. This is where an otherwise careful programme can make its first expensive mistake.

The loudest component usually has an advocate. The oldest language is easy to point at. A polished demonstration offers quick reassurance. None of those signals tells me whether a first move will expose the right unknowns or whether the team can recover when its assumptions fail. I want a slice that reduces a real risk, teaches us something we will use again, and leaves the business flow under control.

That choice needs more than a ranked list of modules. It needs a candidate inventory grounded in behaviour, a review of dependencies and consequences, and a clear account of who retains authority. This chapter builds those records. It also defines a read-only task contract that Claude Code can use to challenge a proposed boundary before anyone starts implementation.




Start with a candidate inventory

A bounded slice is an observable unit of behaviour with named inputs, outputs, owners, dependencies, and a plausible route back to the current path. A package is not a bounded slice. Neither is a repository, a sprint, or an arbitrary count of source files. Those boundaries may help us navigate the code, but they tell us almost nothing about a database write, a scheduled retry, or the operator repairing an exception at 06:00.

I start with an inventory because teams otherwise compare proposals that are not comparable. One proposal is a framework upgrade. Another is a business capability. A third is an operational control. If all three appear as component names, their differences disappear and the strongest sponsor tends to win.

Write each proposal in terms of behaviour and authority. “Extract fees” gives a reviewer no cohort, no output, and no clue about the system of record. “Route fee calculation for domestic same-day instructions through a substitutable calculator while the legacy path remains authoritative” is reviewable. It names the input cohort, the behaviour under test, the routing seam, and the authority that will not move.

For every candidate, I record nine fields: candidate ID, outcome contribution, trigger or input, observable outputs, authoritative data owner, direct consumers, operating window, rollback unit, and open questions. I usually keep this working register beside the modernisation charter as evidence/slice-candidates.csv.

The register starts paying for itself before anyone adds a score. A blank operating window raises a scheduling question. A missing consumer field may expose a reporting dependency. If the team cannot name the rollback unit, it has probably named a component rather than bounded a behaviour. Do not hide those gaps behind a low-confidence score. Keep the fields blank or mark them unknown so reviewers can see what discovery still owes them.


Illustrative Northstar candidate inventory










	ID
	Candidate slice
	Input and output boundary
	Data authority
	Rollback unit
	Key unknown





	NS-01
	Fee calculation for domestic same-day instructions
	Validated instruction to fee amount and reason code
	Legacy settlement record
	Route cohort to legacy calculator
	Month-end rounding variants



	NS-02
	Customer report rendering
	Approved settlement record to report file
	Settlement record remains authoritative
	Restore legacy renderer
	Undocumented consumer layout assumptions



	NS-03
	Rejected-instruction enquiry
	Exception record to read-only operator view
	Legacy exception store
	Remove new view
	Queue status vocabulary



	NS-04
	End-of-day adjustment batch
	Day-end population to ledger adjustments
	Batch and ledger state
	Restore job and reconcile writes
	Duplicate and late record handling



	NS-05
	Holiday-calendar lookup
	Date and market to business-day decision
	Shared calendar table
	Route lookup to old module
	Cached copies outside the monolith





Every Northstar entry in this chapter is illustrative. These scores are teaching assumptions. They are not observed measurements or claims about a real financial institution. The fictional system lets us work through selection mechanics without passing off invented throughput, incident counts, or savings as evidence.

The first inventory needs several viable options. If it contains only the component a sponsor has already chosen, scoring becomes theatre. I ask product, operations, engineering, quality, security, and data owners to propose candidates independently. We then combine duplicates by authority boundary rather than by name.

Their disagreements belong in the record. Engineering may group two paths because they share an implementation. Operations may separate them because one ends in a manual exception queue. The operations view is not an inconvenience to clean up. It may be the first sign that the apparent code boundary does not match the operating boundary.


Define the boundary as a contract

A useful candidate description should fit on one page. It names the included input cohort and the excluded cases. It identifies current and proposed observation points, side effects, data touched, consumers, the operating window, and the rollback action. It also states the question this slice is meant to answer.

For NS-01, the question is whether the team can isolate and characterise fee rules before moving any settlement-record authority. This matters because a slice is not merely work small enough to finish. It is a controlled way to answer a material question. If nobody can say what the team expects to learn, the candidate may only be a small delivery task.

Exclusions need the same precision as inclusions. The Northstar fee candidate excludes cross-border instructions, end-of-day adjustments, fee posting to the ledger, and changes to the fee schedule. The candidate may calculate a value and reason code, but the legacy path remains authoritative during discovery and comparison. This gives us a behavioural slice that is small enough to inspect while still testing the programme’s evidence method.

An exclusion is only credible when the design can enforce it. Saying that cross-border instructions are out of scope does not help if the routing rule cannot distinguish them. Saying that side effects are blocked requires an adapter boundary or another control that reviewers can inspect. The contract should therefore connect every exclusion to a mechanism, an observation, or an explicit unresolved item.


Warning: “No database schema change” does not mean “no data risk.” A read path can expose sensitive records, create load on a fragile store, or cause an operator to act on stale information. Record reads, caches, replicas, exports, and human decisions in the boundary.






Score for value, risk, knowledge, and reversibility

I use scoring to make assumptions open to argument. I do not use it to manufacture an objective winner. Each candidate receives four positive scores from 1 to 5: outcome value, risk reduction, knowledge gained, and reversibility. Two penalty scores cover dependency radius and blast radius. A high total earns further investigation. It does not grant approval.

The definition behind each number matters more than the number itself. A value score of 5 means the slice directly advances a chartered outcome and produces a result that a named owner can observe. A knowledge score of 5 means it tests several material uncertainties or validates a method the programme can reuse. Reversibility measures whether authority can return to the old path without ambiguous state, lengthy restoration, or coordinated changes across consumers. Risk reduction records the removal or containment of a known programme, operational, security, or supportability risk.

Write the rationale while assigning the score. Otherwise a 4 entered during a workshop becomes an unexplained fact two weeks later. I want the evidence link, the reviewer, and the confidence beside it. If a score rests on an inference, say so. That gives a later discovery task something specific to test.

Dependency radius counts kinds of connection, not imports. I consider source and build dependencies, synchronous and asynchronous runtime calls, data ownership, schedules, external consumers, operational procedures, and approval boundaries. Blast radius asks a different question: what happens if the candidate is wrong?

The measures often move together, but not always. A shared read-only utility can have a wide dependency radius and limited consequences when it runs in shadow mode. A narrow batch writer may call only two components and still create ledger entries that are hard to identify and repair. Combining both ideas into a single notion of “complexity” would hide the reason one candidate is safer than the other.

[image: A worked Northstar candidate matrix. The preferred exploration zone combines high value and learning with low or containable blast radius; placement is a hypothesis to verify.]

Figure 1.1: A worked Northstar candidate matrix. The preferred exploration zone combines high value and learning with low or containable blast radius; placement is a hypothesis to verify.

I use the following worksheet calculation:

selection score = value + risk reduction + knowledge + reversibility
                  - dependency radius - blast radius

The arithmetic is deliberately simple. It does not mean that one point of reversibility cancels one point of transaction criticality. That is why I retain every component score, its rationale, evidence link, reviewer, and confidence. A veto condition always overrides the total.


Illustrative Northstar scoring worksheet













	ID
	Value
	Risk reduction
	Knowledge
	Reversibility
	Dependency penalty
	Blast penalty
	Total
	Confidence





	NS-01 Fee calculation
	4
	4
	5
	4
	3
	3
	11
	Medium



	NS-02 Report rendering
	3
	2
	3
	4
	3
	2
	7
	Low



	NS-03 Rejected enquiry
	2
	2
	3
	5
	2
	1
	9
	Medium



	NS-04 Day-end adjustment
	5
	5
	5
	1
	5
	5
	6
	Low



	NS-05 Calendar lookup
	4
	3
	4
	3
	5
	4
	5
	Low





NS-01 leads this illustrative worksheet because it combines useful rule discovery with cohort routing while the legacy path retains authority. NS-04 has more value when viewed alone, but its weak reversibility and wide blast radius make it a poor first move. NS-03 is safer and could be a useful rehearsal for the workspace. It tests fewer of the financial-rule and comparison questions in the modernisation charter, though, so it teaches the programme less.

The total does not settle that judgment. It lets reviewers locate the disagreement. A reviewer who prefers NS-03 can challenge the knowledge score for NS-01 or argue that its dependency penalty is too low. That is a much better conversation than debating whether fee calculation simply “feels manageable.”


Add vetoes before ranking

Some conditions should stop selection rather than shave points off a score. I reject a first slice when no accountable owner can approve its behaviour. I also reject it when failure cannot be detected before material harm, rollback means repairing unknown state, test data cannot be handled lawfully, or a required consumer cannot participate. If the build cannot reproduce the current component, implementation waits even when discovery can continue.

A veto needs exit evidence. “Data ownership unclear” is too broad to guide work. “No decision identifies whether the batch table or ledger acknowledgement is authoritative after a retry” tells the team exactly what remains unresolved. The candidate register keeps the veto, owner, next action, and review date.

This discipline matters when delivery pressure rises. A red flag with no exit test can quietly become amber because everybody has grown accustomed to seeing it. A specific veto is harder to wave through. Either the named evidence now exists and an accountable reviewer accepts it, or the condition still blocks the move.




Measure dependency radius

Dependency mapping begins at an input and follows behaviour until every output and side effect reaches an owner or an explicit unknown. Repository search is one pass through that work, not the whole method. I inspect build descriptors, deployment configuration, message schemas, SQL, schedules, runbooks, dashboards, alert routes, reconciliation jobs, and change records tied to the candidate.

Later chapters develop reconstruction in detail. At selection time, I need enough evidence to decide whether the first move is bounded enough to study. This is not a demand for perfect documentation before any work starts. It is a demand that the team stop mistaking what it found in source code for the entire operating system.

I draw concentric rings around the candidate. Ring 0 is the code directly changed or substituted. Ring 1 contains direct callers, data reads and writes, and immediate outputs. Ring 2 contains consumers of those outputs, retry paths, caches, schedules, and reconciliation. Ring 3 contains operational procedures, reporting, approval, and external obligations.

The rings are a search aid, not architecture doctrine. Their job is to make each step outward visible. A candidate does not fail because Ring 3 exists. Most useful business behaviour reaches people and controls outside the immediate code path. The candidate fails when the team ignores Ring 3 and then calls the remaining view bounded.

For Northstar NS-01, Ring 0 contains the fee-calculation entry point and proposed routing seam. Ring 1 contains validated instructions, the fee schedule, holiday lookup, and fee reason codes. Ring 2 contains settlement persistence, customer reporting, ledger preparation, and reconciliation. Ring 3 contains month-end operations review and change approval.

The implementation boundary must stop before authoritative settlement persistence in the first mode. Discovery cannot stop there. Reviewers need to understand what a changed fee would influence if authority moved later. A narrow implementation boundary and a wider discovery boundary are compatible. In fact, that difference is often what makes a cautious first slice possible.


Ask four dependency questions

First, who owns the data before, during, and after execution? If ownership changes within the slice, rollback has become a data migration problem. NS-01 leaves the legacy settlement record authoritative. The new calculator can be observed without becoming a second source of truth.

Do not settle for the name of a database. Authority concerns which result the business accepts when records disagree. A copied input may live in a new store while the legacy settlement record remains authoritative. Conversely, two modules writing the same table do not necessarily share authority safely. The contract must say which outcome wins and who can approve that rule.

Second, what temporal coupling exists? A method call is easy to see in source. A file expected at 23:30, a business-day calendar, or a retry after a scheduler restart may sit elsewhere. For a batch or message path, record the triggering event, expected window, timeout, retry policy, duplicate policy, and reconciliation deadline. Unknown timing increases the radius.

Third, which consumers interpret semantics rather than syntax? A reason code can satisfy its schema while changing an operations queue or report grouping. Give every consumer an owner and a verification route. An unowned consumer is not merely a documentation gap. Nobody can approve the meaning it will receive.

Fourth, where does human work complete the process? An operator may reclassify a rejected item, update a spreadsheet, or compare a control total. Put that action on the dependency map. Replacing code while relying on undocumented manual compensation can make the system less safe even when the automated output appears unchanged.

These questions should leave visible unknowns. That is useful. A map full of neat arrows but no uncertainty often means the workshop recorded only what participants already knew. Selection depends on whether unknowns can be investigated without granting the candidate dangerous authority, not on pretending they have all disappeared.




Assess blast radius and transaction criticality

Blast radius is the consequence surface of a wrong result, an unavailable result, a late result, or a duplicated effect. I assess each failure mode. Teams often focus on incorrect calculation and omit delay or duplication. Scheduled financial flows and message retries make those outcomes operationally different, so one generic failure score is not enough.

I use six consequence dimensions: financial correctness, data integrity, customer or user effect, operational recovery, security or privacy, and external obligation. Each dimension receives a level from 1 to 5, a detection point, and a containment control. The mechanism carries the meaning. “Operational recovery: 4” needs a rationale such as “requires manual identification and replay of every affected instruction after ledger preparation.”

Separate consequence from probability. A failure that appears unlikely may still be unsuitable for a first slice when detection is late and recovery is uncertain. Likewise, a discrepancy expected during shadow comparison can be acceptable if it cannot affect authoritative state and the team can attribute it to a known cohort. The operating mode changes the assessment.

Incident history contributes evidence, but I do not copy ticket counts into the score. I review incidents, near misses, emergency changes, and recurring alerts around the candidate path. Then I record the failed control and the recovery work. An empty incident record does not establish low risk. It may mean detection is weak or records were not retained.

[image: The heat map separates consequence dimensions. NS-04 is a poor first slice because several high-consequence cells coincide with weak reversibility; the labels preserve meaning without relying on colour alone.]

Figure 1.2: The heat map separates consequence dimensions. NS-04 is a poor first slice because several high-consequence cells coincide with weak reversibility; the labels preserve meaning without relying on colour alone.

Transaction criticality changes with authority and mode. A fee calculator using copied inputs in read-only mode has a different blast radius from the same calculator writing the authoritative fee. The executable code may be identical. The operating contract is not.

For that reason, I score the planned first mode, the next authority step, and the worst credible routing error separately. The first mode tells me whether discovery is acceptable now. The next step prevents the team from treating a safe shadow run as evidence that an authoritative cutover is equally safe. The routing error tests containment when an excluded cohort reaches the candidate by mistake.

Detection latency belongs beside consequence. A discrepancy caught synchronously before persistence is easier to contain than one found during next-day reconciliation. For each failure mode, ask where it becomes visible, who receives the signal, how that person identifies the affected cohort, and which action stops propagation. Missing answers mean the candidate is not operationally bounded.


Reversibility has four parts

Version control reverses code. A reversible slice also needs reversible routing, state, and operations. Code rollback restores the previous executable. Routing rollback sends the cohort to the old path. State rollback either avoids new authoritative writes or supplies a tested repair and reconciliation procedure. Operational rollback tells a named person when to act, what evidence to inspect, and how to recognise completion.

Treat each part as a separate claim. A feature flag may provide routing rollback without repairing records already written. Restoring a binary may leave a queue full of messages produced under the new behaviour. A runbook that says “switch back” is incomplete until it names the trigger, owner, affected cohort, and reconciliation action.

For NS-01, the strongest first mode is read-only shadow calculation. The existing calculator remains authoritative. The candidate receives a copied and appropriately controlled input. External effects are blocked, and outputs enter an evidence store for comparison.

This design does not prove the candidate correct. It makes disagreement observable without giving the candidate authority. That distinction protects the human decision boundary: engineers and accountable business owners still decide whether a difference is a defect, an undocumented legacy rule, a fixture problem, or an accepted change.




My position

Choose the first slice that teaches the team how to discover, characterise, compare, and govern consequential behaviour while authority remains easy to return. Do not start with the largest cost centre, the most embarrassing technology, or the candidate that gives the best demonstration. The first slice should prove the team’s method well enough that the second slice can be harder for a reason, not merely because confidence has risen.



Use Claude Code to challenge the boundary

Claude Code is useful here as a search and synthesis instrument. It can follow references, inspect configuration, locate schemas, compare implementations, and gather source locations faster than a reviewer opening files one at a time. It cannot decide that the slice is safe. Safety relies on runtime, data, consumer, and operational evidence that may never appear in the repository.

Before granting implementation work, I give it a read-only task contract:

Task: test whether NS-01 is a bounded discovery slice. Read only.
Scope: fee calculation for domestic same-day instructions.
Return: entry points; callers; data reads and writes; emitted records;
schedules; retries; consumers; tests; configuration; operational references;
contradictions; and unknowns. Cite file paths and line ranges for every claim.
Classify each finding as direct evidence, inference, or unresolved.
Do not edit files, run write-capable commands, access secrets, or propose code.
Stop if the requested evidence requires production data or an external system.

The return format is part of the contract. I require a one-sentence finding, evidence location, dependency ring, consequence if wrong, confidence label, and next verification action. A long narrative is harder to review and easier to trust for the wrong reason. Any finding without a source location remains a hypothesis.

Read-only describes the mutation boundary, not an unlimited permission to inspect. Repository authorisation, secret handling, personal data controls, and external-system restrictions still apply. The stop condition matters because an agent should not bridge an knowledge gap by reaching into production or another system outside the approved task.


Review the return, not the fluency

My review has seven checks. Coverage verifies that every declared input, output, side effect, and rollback claim appears. Provenance opens a sample of cited paths and checks whether the text supports each claim. Boundary review searches beyond the named package and repository. Contradiction review keeps conflicts among code, comments, tests, and configuration instead of smoothing them into one convenient account.

The fifth check concerns negative evidence. Claude must distinguish “not found in searched locations” from “does not exist.” The sixth checks authority, especially every data write and consumer. The seventh assigns follow-up to a human owner, runtime observation, document review, or another bounded search. I reject unsupported confidence even when the proposed boundary looks sensible.

Sampling citations is not clerical work. Open enough examples to cover different evidence types, such as code, configuration, and operational references. Check line ranges after confirming the repository revision. A citation to the right file can still fail to support the sentence written about it.

The task is complete when review produces evidence and explicit unknowns, not when Claude reports that it has finished. I retain the prompt, tool and permission boundary, repository revision, returned inventory, reviewer comments, and the disposition of accepted or rejected findings. Chapter 2 establishes the controlled workspace for repeating this work.

Human authority remains explicit throughout. Claude can report a write, infer a possible consumer, or fail to find a rollback control. It cannot approve data ownership, accept transaction risk, waive a veto, or authorise implementation. Those decisions stay with the named people who carry operational and programme accountability.




Failure file

A plausible first-slice failure begins with a small shared calendar module. It contains few files, accepts a date and market, and appears easier to replace than fee logic. The team gives it a high reuse score and a low dependency penalty because the import graph is simple.

The missing evidence concerns runtime ownership. A batch programme keeps a cached calendar copy. An operations procedure can override a holiday. Two downstream calculations interpret the returned “business day” differently around cut-off time. The replacement passes tests derived from the visible implementation, but one path observes another date boundary. Reconciliation finds the defect only after several calculations have used the result.

Coding did not create the first failure. Selection did. The team treated a small source surface as a small consequence surface. A dependency-ring review would have exposed the cache and the operations override. A blast-radius review would have asked where and when a wrong date became visible.

The right response is not to discard NS-05. Keep it as a discovery candidate, add runtime and operational evidence, and choose a first slice with narrower authority. That preserves useful work without granting a weakly understood calendar path the privilege of becoming the programme’s first operational test.



Evidence produced

This selection method adds a compact group of artefacts to the Verification Harness record.


Verification Harness record for this chapter







	Artefact
	Required content
	Accountable review





	Candidate inventory
	Behavioural boundary, inputs, outputs, owner, consumers, rollback, unknowns
	Modernisation lead and product owner



	Scoring worksheet
	Component scores, rationale, evidence links, confidence, vetoes
	Architecture, operations, quality, and data owners



	Dependency-radius map
	Rings 0 to 3, static and runtime links, data and human procedures
	Legacy specialist and operations



	Blast-radius assessment
	Failure modes, consequence, detection, containment, recovery
	Operations, risk, security, and product owner



	Slice decision record
	Selected candidate, rejected alternatives, assumptions, stop conditions
	Accountable programme decision maker



	Read-only discovery record
	Task contract, permissions, repository revision, findings, review disposition
	Assigned engineer





Review these artefacts together. None proves that NS-01 is ready to migrate. Together they explain why it is the strongest current candidate for controlled discovery and what must become true before authority moves. The distinction between discovery approval and migration approval should appear in the decision record, not remain an assumption in the room.



Practical process integration

I keep the candidate register and decision record in version control, but I link to sensitive operational evidence rather than copying it. A practical layout is evidence/slices/candidates.csv, evidence/slices/NS-01/decision.md, dependency-radius.svg, blast-radius.csv, and claude-discovery-review.md. Each record includes the repository revision and review date so later code changes do not silently invalidate the map.

The risk register receives each veto and every high-consequence unknown, each with an owner and exit evidence. The change record links to the selected slice decision. Read-only discovery must not masquerade as release approval.

If discovery requires production telemetry, personal data, or a privileged repository, normal access and retention controls still apply. “Read only” limits mutation. It does not remove confidentiality or availability risk. A broad query can expose data or load a fragile service without writing anything.

CI becomes relevant after the boundary is accepted. The pipeline should verify that comparison code cannot call external side-effecting adapters, fixtures contain only permitted data, and candidate outputs remain non-authoritative during the shadow stage. Later implementation chapters develop those controls. Selection has to reserve the seam and observation point now. A slice that cannot be isolated in CI or a representative environment is less reversible than its worksheet score suggests.

Review the selection again when evidence changes. A newly found consumer, failed build baseline, absent rollback route, or incident on the same path can alter the ranking. Record the trigger and rerun the affected assessments rather than replaying the workshop from memory. The worksheet is a decision snapshot, not permanent truth.

[image: Value starts the conversation, but ownership, detectability, containment, and reversibility decide whether a candidate can become the first controlled slice.]

Figure 1.3: Value starts the conversation, but ownership, detectability, containment, and reversibility decide whether a candidate can become the first controlled slice.





What to carry into implementation

The selected slice is a permission to investigate under stated controls. It is not a declaration that the behaviour is understood, safe to migrate, or ready for production authority. Carry the candidate contract, vetoes, dependency map, consequence assessment, and unresolved findings into the implementation plan. If those records disappear when tickets are written, the programme has thrown away the reasoning that made the slice bounded.

Keep one decision visible above all others: which path is authoritative at this stage? For NS-01, the answer remains the legacy calculator and settlement record. Shadow output is evidence. It is not a business decision, a ledger instruction, or a reason to bypass accountable review. Authority moves only after the named owners accept the comparison evidence and the next operating mode passes its own blast-radius and reversibility assessment.



Exercises

Exercise 1-1: Build a candidate inventory. Choose one modernisation outcome and identify at least five behavioural slices. Record the trigger, observable outputs, data authority, direct consumers, rollback unit, and one material unknown for each. Reject labels that name only a component or technology.

Exercise 1-2: Score and argue. Score the candidates from 1 to 5 for value, risk reduction, knowledge, reversibility, dependency radius, and blast radius. Write one evidence-backed sentence for every score above 4 or below 2. Then ask an operations or data owner to challenge the ranking.

Exercise 1-3: Draw the radius. Draw Rings 0 to 3 for the leading candidate. Include build and source links, runtime calls, data, schedules, consumers, reconciliation, approvals, and manual procedures. Turn every unnamed owner or unexplained arrow into an explicit unknown.

Exercise 1-4: Test reversibility. Describe code, routing, state, and operational rollback separately. If any part depends on “restore the backup” or “switch back” without a tested trigger, owner, and reconciliation step, add a veto or reduce the candidate’s reversibility score.

Exercise 1-5: Run a read-only challenge. Adapt the task contract in this chapter for an authorised repository. Sample at least five cited findings, search for one omitted configuration or operational path, and record accepted findings, rejected claims, and next verification actions in a review file.



Verified notes and sources

All web sources were accessed on 21 July 2026.


	Ian Cartwright, Rob Horn, and James Lewis, Patterns of Legacy Displacement, MartinFowler.com, published 20 July 2021 and significantly revised 5 March 2024. The source supports incremental displacement, outcome-led modernisation, and warnings about large replacement programmes. martinfowler.com

	Anthropic, How Claude Code is used in practice, published 16 June 2026. This chapter uses the source only for the documented distinction between planning and execution patterns in observed interactive sessions, not as proof that an agent can judge migration safety. anthropic.com

	Anthropic, Claude Code documentation: Subagents. The documentation describes tool restrictions and isolated task contexts. Product behaviour is version-sensitive and must be checked against the current documentation before use. docs.anthropic.com

	Anthropic, Claude Code documentation: Settings. The documentation describes settings scopes and permission controls. Product behaviour is version-sensitive and must be checked against the current documentation before use. docs.anthropic.com








Chapter 2: Build the modernization workspace


Chapter outcome


A reproducible local workspace separates source, fixtures, evidence, decisions, reviews, and runs.





Practical chapter contract


Start tag and state

Start at lab/01-slice-selected. Inspect that state and the named prerequisites before beginning.



Outcome

Create the repository directories, local verification entry points, evidence locations, and ownership record needed for bounded work. This chapter prepares the workspace. It does not grant Claude broad access or establish the behavioural baseline.



Allowed files

Canonical artefact writes admitted by this chapter:


	evidence/workspace/workspace-record.yaml



Allowed reads:


	the approved slice charter

	current repository tree, build files, .gitignore, and existing test configuration

	README.md and local developer documentation



Allowed writes:


	README.md

	Makefile

	directories under contracts/, evidence/, fixtures/, scripts/, and docs/

	evidence/decisions/02-workspace-ownership.md



Prohibited actions:


	changing legacy or replacement behaviour

	adding credentials, production data, or local settings to Git

	enabling network or deployment commands

	weakening .gitignore, branch protection, or existing tests

	treating a worktree as credential, network, process, or database isolation





Launch command

Create an isolated write-capable session from the companion root:

cd northstar-modernization-lab
python3 scripts/claude_compat.py reviewed-worktree workspace-setup --approved-revision "$APPROVED_REVISION"


Use the worktree only after a human confirms the base revision and clean status. Permissions remain distinct from Bash sandboxing. Both need review.



Prompt template

Render every angle-bracket field from reviewed local records before use. Keep the rendered prompt with the revision, prerequisite digests, and named reserved decisions.

Immutable revision: <commit SHA or verified tag>
Lab working directory: <absolute path to northstar-modernization-lab>
Allowed reads: .gitignore; README.md
Allowed writes: README.md; Makefile; contracts/; evidence/; fixtures/; scripts/; docs/; evidence/decisions/02-workspace-ownership.md; evidence/workspace/workspace-record.yaml
Expected artifact paths: evidence/workspace/workspace-record.yaml
Artifact format: evidence/workspace/workspace-record.yaml is YAML
Minimum required fields: evidence/workspace/workspace-record.yaml requires source revision, tool versions, build command, test command, clean state, evidence paths, reviewer, decision
Prohibited actions: no external reads, network access, secrets, production data, dependency changes, protected-file edits, or unapproved scope expansion.
Evidence inputs: <reviewed prerequisite artifact paths and digests>
Human decisions reserved: <named owner decisions that Claude must not make>
Return fields: claims with file and line evidence; changed files; commands and exit codes; exact artifact paths; unknowns; stop reason.
Stop conditions: stop on a path, tool, data source, subsystem, write, or decision outside this contract.

Prepare the Northstar lab workspace for the approved GBP fee slice.

Read the slice charter, repository tree, build files, README, and .gitignore.
First present a file-by-file plan. After approval, create only the admitted
workspace files and directories. Add a Makefile with discoverable local targets
for smoke checks and later evidence verification. Add ownership documentation
that names role placeholders and decisions still requiring humans.

Do not change application behaviour, tests, fixtures, permissions, deployment
configuration, or production paths. Do not add secrets or network calls.
For every existing-file claim, cite repository-relative file and line range.
Return changed paths, commands run, exit states, and unresolved setup decisions.
Stop if the base checkout is dirty, a required command is unknown, or a proposed
write falls outside the allowed paths.



Expected artefact

The canonical artefact set is evidence/workspace/workspace-record.yaml (YAML) with source revision, tool versions, build command, test command, clean state, evidence paths, reviewer, decision. It does not prove that repository controls isolate the operating system or external secrets. Together these records enable the decision about whether the workspace can support controlled evidence work; a missing required field or human approval blocks that decision.



Working assets

Use Claude Code setup, Prompt and review catalogue, Squad and programme templates to prepare the chapter artefact and its review.



Verification command

The supplied starting state has no evidence/workspace/workspace-record.yaml. The primary check is runnable and is expected to report MISSING until the exercise records evidence for whether the workspace can support controlled evidence work.

cd northstar-modernization-lab
python3 scripts/verify_artifact.py evidence/workspace/workspace-record.yaml \
  --require "source revision" \
  --require "tool versions" \
  --require "build command" \
  --require "test command"




Human review

The named owners inspect evidence/workspace/workspace-record.yaml and record the decision described above.


Human owner

The repository owner approves committed workspace files. Security owns the identity, data, credential, network, and sandbox boundary. The quality owner approves verification commands. Operations names prohibited deployment and production actions. Claude cannot admit a repository, approve its own permissions, choose evidence retention, or decide who may merge.


	Does each directory have a purpose and named owner?

	Are proposed and accepted evidence kept distinct?

	Does .gitignore exclude local settings, secrets, caches, and generated runs where required?

	Do Make targets call local, reviewable commands?

	Are permissions and sandboxing described as different controls?

	Can a clean checkout explain how to verify the workspace?






Rejection examples

Reject a workspace that stores tokens, grants unrestricted shell or network access, changes business code, uses bypassPermissions, or calls a screenshot an evidence record.



Stop conditions

Stop if ownership is absent, required storage policy is unresolved, the worktree base differs from the approved revision, existing build instructions conflict, a command requires production access, or workspace creation would overwrite an existing artefact.



End tag and state

End at lab/02-workspace-ready only after the expected evidence passes human review. Do not record the end tag while the Chapter 2 decision, required fields, or named approval remains open.




Apply the contract

A controlled workspace makes the selected slice reproducible. Pin the revision, capture the existing build and failures, place instructions and tool controls beside the code, and retain claims in an Knowledge Ledger. Team topology belongs to the governance material; this chapter concentrates on the workspace a reviewed task needs.


Establish a reproducible baseline

A trustworthy workspace begins by recording the current system, including the ways it already fails. “The build is green” tells a future reviewer very little. Record the pinned revision, environment, exact command, exit status, test counts, known exclusions, and links to raw output. When a build fails before Claude Code has changed anything, classify that failure before using a later run for comparison.

Create the baseline in a clean clone or clean worktree, never in an engineer’s long-lived directory.1 The baseline record names the Git revision, operating system and architecture, runtime and build-tool versions, dependency lock or other resolved-dependency evidence, environment variables by name and classification, local services or containers, fixture versions, locale, time zone, and command sequence. Record the presence and purpose of a secret where necessary, but never copy its value into the ledger.

A minimal worktree sequence is ordinary Git:

git status
git rev-parse HEAD
git worktree add ../northstar-fee-disc -b ns-fee-disc
git worktree list


Record the revision returned by git rev-parse HEAD; do not copy an example hash from a book or task template. Encode the slice and task in the new branch and directory names. Resolve a failed git status, any unexpected modification, or an existing branch before the session begins. A convenient dirty workspace is still a contaminated baseline.

Inside the worktree, capture tool versions before running the repository’s documented build. The locally verified Claude Code baseline for this chapter is 2.1.170 on 22 July 2026. That statement identifies the product version used to check the mechanics described in the manuscript. It is not evidence that anyone observed a Northstar build or migration result.

Label the first transcript baseline, not success. If a test is known to fail because an approved fixture is missing, give the failure an identifier, owner, and disposition. Rerun a flaky integration test only under an agreed rule, and retain every attempt. Removing a failing test merely to obtain a green baseline destroys the evidence needed for later comparison.


Capture the environment without cloning secrets

Do not equate reproducibility with copying an engineer’s laptop. Capture declared dependencies and assumptions, then rebuild the environment from those declarations. Put runtime versions in version-manager or container configuration where the project uses them. Keep package locks under source control. Use immutable references for service images where policy permits. Give synthetic fixtures revisions and retain how they were generated.

For each environment variable, record its name, purpose, source, and classification. The record may say that HOLIDAY_CALENDAR_PATH points to synthetic fixture revision 3 and that LEDGER_TOKEN is absent by design. It must not capture a production token in command output. An old application that builds only when an undocumented file exists in a developer’s home directory has revealed a baseline defect. Record it and assign a platform task.

Use a clean CI job as the independent reproduction gate. It checks out the pinned commit, constructs the declared environment, runs the same build and test commands, and stores a separate result. A local pass followed by a CI failure shows environmental drift. Claude Code may help locate the difference. The human platform owner decides whether and how to amend the baseline.




Put instructions and controls in the repository

Write CLAUDE.md for work, not ceremony. It should tell Claude Code how people actually use this repository. Keep the file concise and operational. Include the modernisation outcome, repository map, approved build and test commands, behavioural constraints, evidence conventions, prohibited actions, and definition of done. A long architecture essay takes up context and may still omit the command that verifies the fee tests.

For Northstar, the illustrative root file begins like this:

# Northstar fee slice
Outcome: preserve approved fee outputs for the selected product group.
Build: use the repository wrapper from the worktree root.
Evidence: cite file and line for every rule claim.
Do not edit batch or interface paths without an approved task change.
Never use production data, credentials, deployment commands, or network access.
Record contradictions and failed commands instead of guessing.


Repository instructions guide behaviour; they do not enforce access control. Claude Code documentation describes project memory through CLAUDE.md and more specific rules scoped to file paths.2 Put stable, repository-wide mechanics at the root. Place narrow rules near, or scope them to, the fee and test areas. The closest applicable instruction might say that monetary comparisons use the existing decimal type and fixture dates use the synthetic calendar.

Treat conflicting instructions as a defect. A root instruction that says “never modify generated files” conflicts with a local instruction to patch one. The platform owner should test the effective setup with a harmless task before admitting real work. Put instruction changes through pull-request review and code ownership. Changing an instruction changes the behaviour of future agent tasks.


Settings, permissions, and hooks complete the boundary

Store shared settings in .claude/settings.json. Put machine-specific choices in .claude/settings.local.json where appropriate.3 The governance and tool boundary chapter covered the documented precedence and permission evaluation. For this workspace, the project profile permits admitted reads and fixed local verification. It asks before bounded writes, denies access to credential paths and deployment operations, and blocks network access during discovery.

There is no universal settings file worth printing here. Allowlists depend on repository commands and managed policy. Copying plausible JSON into a sensitive repository without testing its effective behaviour would break the method. Start with the governance and tool boundary profile. Add one required operation. Under Claude Code 2.1.170, test one allowed case and one denied case. Review both results, then commit the project control through a separate approval.

Hooks provide deterministic checks at selected lifecycle points.4 Northstar uses a pre-action path gate for write-capable tasks. It also uses an evidence check that rejects a completed bundle when its task identifier or source links are missing. Test every hook and define its failure mode. If a hook is unavailable or returns malformed output, stop write-capable work and create a failure record. Do not keep asking for approval until somebody gives in.

[image: A pinned repository revision enters an isolated worktree. Instructions and controls bound Claude Code, human review separates claims from decisions, and independent CI plus the ledger preserve reproducible evidence.]

Figure 2.1: A pinned repository revision enters an isolated worktree. Instructions and controls bound Claude Code, human review separates claims from decisions, and independent CI plus the ledger preserve reproducible evidence.




Make the Knowledge Ledger the working memory

The Knowledge Ledger is the squad’s working memory for claims. A transcript dump is not a ledger. Give every row a stable identifier, task identifier, claim, type, source location or artefact, repository revision, observation method, confidence, contradictions, owner, reviewer, status, next action, and timestamps. Keep restricted attachments in controlled storage and link to them instead of embedding their contents in Markdown.

Use four claim types. An observation records something reproduced, such as a named test failure with its retained result. A documented fact quotes an approved source or interface contract. An inference states what the code appears to mean and still needs verification. A decision records what an accountable human accepted, rejected, or deferred. Claude Code may produce candidates for the first three types. Only an accountable human can create the fourth.

A compact YAML record is readable in review:

id: E-NS-0042
claim: GBP month-end fees are truncated before export
kind: inference
source: src/fees/LegacyFee.java:184-191
revision: task-pinned-git-revision
confidence: medium
contradictions: [E-NS-0047]
owner: legacy-specialist


Listing excerpt. Open full listing ch02-listing-001.

The placeholder revision in this example is intentional. A working record must use the actual pinned Git identifier captured by the squad. Treat confidence as an ordinal review aid, not a probability. A high-confidence claim still requires a decision when its consequence is material. Medium confidence may justify the next experiment. Keep low-confidence claims out of acceptance contracts.

Provenance must survive when evidence moves into review. Pair a file and line range with the repository revision because line numbers move. Store a test result with its command, environment identifier, exit status, and artefact location. For a domain statement, retain the speaker’s role, review date, approved wording, and any limitation. “Confirmed in meeting” does not identify usable provenance.


Failure is a first-class ledger entry

A failed task must leave enough state for another person to choose the next step. Record the task, last verified step, command and exit status, changed files, partial evidence, suspected cause labelled as inference, boundary encountered, owner, and disposition. Allowed dispositions are to retry with a changed condition, narrow the task, repair the baseline, request an exception, reject the output, or escalate a decision.

Do not retry by reflex. Run the task again only after something relevant changes, such as the wording, admitted source, environment, command, control, or a known transient condition. Repeating an unchanged task until it passes selects favourable noise. Link every attempt in the ledger so the reviewer can inspect the sequence.



Failure file

Illustrative failure: The Northstar pilot creates three parallel worktrees for discovery, characterisation tests, and a proposed fee patch. The discovery role reports twelve rules. The test role encodes all twelve as expected behaviour before domain review. The implementation role then makes those tests pass. The quality engineer receives three large bundles late on Friday, while the domain expert has one hour available the following week.

At first glance, the pilot has produced plenty: three branches, new tests, and a working patch. The evidence is circular. Eight rule claims came only from source inference. Two contradict the batch path. The same assumptions shaped both the implementation and its oracle. Nobody reserved review capacity, nobody defined merge order, and the task contracts let dependent work begin before the evidence gate closed.

Reject this patch instead of polishing it. Return the test branch to characterisation-only status, mark all twelve claims as inferences, and link the two contradictions. Ask the domain expert to review only the four high-consequence rules. Do not start another implementation task until the relevant ledger entries contain an accepted decision and an independent oracle. Discarding code costs less than carrying false confidence into release.




Evidence produced

Table: Additions from this chapter to the modernisation Verification Harness record




	
Artefact

	
Minimum contents

	
Accountable owner






	
Squad charter

	
outcome, roles, decision rights, availability, escalation

	
modernisation lead




	
Review-capacity plan

	
bundle types, reviewers, reserved capacity, work limits

	
modernisation lead




	
Workspace manifest

	
revision, worktree, tool version, admitted paths, profile

	
platform engineer




	
Build baseline

	
environment, commands, results, known failures, CI reproduction

	
platform engineer




	
Repository instructions

	
root and scoped rules, owner, revision, validation

	
repository owner




	
Task contract

	
question, reads, writes, commands, return, stop conditions

	
task owner




	
Knowledge Ledger

	
claim type, provenance, confidence, contradictions, review

	
evidence owner




	
Failure record

	
last verified state, partial output, cause status, disposition

	
task owner








Practical process integration

Keep the squad charter beside the modernisation change record and outcome charter. Apply repository ownership to CLAUDE.md, scoped rules, shared settings, hook scripts, and CI configuration. Review a control change separately from the implementation that would benefit from it. In the risk register, link any open knowledge gap that could alter slice selection, acceptance, or rollback.

Begin every task with an approved ledger item or question. The engineer creates a worktree, records the pinned revision and Claude Code version, attaches the task contract, and verifies the expected controls. On completion, the pull request links the claims, commands, tests, failures, and review decisions. CI repeats the approved checks in a clean environment. Merge waits for the required behaviour, quality, architecture, and security gates. A generic approval cannot stand in for them.

Bring operational work in early. The baseline records schedules, manual procedures, required local services, and known failure signatures. Before a write-capable task starts, operations reviews its stop conditions and support ownership. Security handles new data, network, or tool requirements as explicit profile changes. Give domain experts small sets of contradictions and concrete examples. Do not make them search unfiltered session transcripts for the question they need to answer.

When several squads are active, the programme board limits work according to reviewer capacity and dependency order. Assign owners and consumer evidence to shared interface changes. The platform team publishes tested control profiles and workspace templates with versions. Apply access and retention rules to the evidence store according to the highest relevant data class. The ledger can expose identifiers and status without exposing restricted attachments.

Process and workspace controls solve different parts of the same problem. A worktree prevents an accidental file collision; merge governance prevents contradictory decisions. A hook can catch a missing evidence field; a reviewer must judge whether the evidence supports the claim. Claude Code adds execution capacity. Admit that capacity only at the rate the squad can make decisions and finish reviews.





Summary


	A modernisation squad is designed around explicit decisions, evidence, and operational responsibility rather than existing job titles.

	A compact pilot proves the baseline and review method before any migration patch, while a delivery squad separates technical, quality, platform, and operational responsibilities as load grows.

	Multiple squads share interfaces, architecture decisions, controls, evidence schemas, review capacity, and merge order without sharing one unbounded agent context.

	Claude Code roles receive narrow tools, task contracts, return formats, and stop conditions; they never receive authority over behaviour, architecture, security, release, or rollback.

	A pinned revision, isolated worktree, captured environment, known-failure baseline, project instructions, permissions, and tested hooks make the workspace reproducible and controlled.

	The Knowledge Ledger separates observation, documentation, inference, and human decision, while failure records make retries and escalations reviewable.





Exercises

Exercise 2-1: Form a pilot squad. Choose one bounded slice and assign accountable people for outcome, current semantics, quality evidence, build reproducibility, operations, security, and domain decisions. Reserve review time for the next iteration. If one person holds several roles, record each decision separately.

Exercise 2-2: Reproduce the baseline. Create a clean Git worktree for a repository you are authorised to use. Record its revision, required runtimes, build command, test command, exit statuses, known failures, locale, time zone, and fixture revisions. Reproduce the same commands in CI or another clean environment and classify every difference.

Exercise 2-3: Write a discovery contract. Create a read-only task asking one narrow architectural or business-rule question. Specify admitted paths, forbidden actions, evidence fields, and stop conditions. Review the returned observations and inferences separately, and reject any claim without a revision-bound source.

Exercise 2-4: Build an Knowledge Ledger. Enter five claims from your discovery task using stable identifiers, claim types, source locations, revisions, confidence labels, contradictions, owners, and next actions. Ask a domain or technical reviewer to convert at most one claim into a decision and record why.

Exercise 2-5: Test failure handling and capacity. Deliberately run a harmless task with one missing prerequisite in a disposable workspace. Preserve the partial output, classify the failure, and permit a retry only after changing a recorded condition. Then calculate how many such bundles your named reviewers can finish in one iteration and set the work limit to that number.



Notes

All web sources were accessed on 22 July 2026.








Git project, git-worktree documentation, including creation, listing, locking, and removal of linked working trees. git-scm.com (accessed 22 July 2026).



Anthropic, Claude Code memory, including CLAUDE.md project instructions and path-scoped rules. docs.anthropic.com (accessed 22 July 2026).



Anthropic, Claude Code settings, including project and local settings, permissions, and precedence. docs.anthropic.com (accessed 22 July 2026).



Anthropic, Claude Code hooks guide, including lifecycle events and command hooks. docs.anthropic.com (accessed 22 July 2026).





Chapter 3: Set Claude Code boundaries


Chapter outcome


Tested project instructions, permissions, sandbox policy, hooks, and prohibited actions constrain Claude Code before repository investigation begins.





Practical chapter contract


Start tag and state

Start at lab/02-workspace-ready. Inspect that state and the named prerequisites before beginning.



Outcome

Add a short CLAUDE.md, project permissions, scoped rules where needed, and deterministic protection checks. Prove the default implementation mode, sandbox, protected writes, and narrow command approvals. Record the separate read boundary and the decision about Auto Mode accurately. This lab configures controls, not business logic.



Allowed files

Canonical artefact writes admitted by this chapter:


	evidence/decisions/03-control-review.md



Allowed reads:


	README.md, Makefile, the slice charter, and ownership record

	existing .claude/, .gitignore, build wrappers, test commands, and repository paths needed to scope rules



An explicitly launched plan-mode discovery session can use read-only tools within the lab working directory by default. No additional or external directory is admitted. Project settings do not create an operating-system boundary for direct reads, so stronger confinement requires OS isolation and secrets must remain outside the lab.

Allowed writes:


	CLAUDE.md

	.claude/settings.json

	.claude/rules/

	.claude/hooks/

	tests/test_protect_files.py

	tests/test_settings_policy.py

	evidence/decisions/03-control-review.md



Prohibited actions:


	writing .claude/settings.local.json or committing credentials

	bypassPermissions, unrestricted Bash, broad network allowlists, or deployment access

	altering application source, tests, accepted evidence, or Git history

	claiming permissions sandbox Claude Code’s Read, Edit, or Write tools





Launch command

Review first in plan mode:

cd northstar-modernization-lab
python3 scripts/claude_compat.py plan


This explicit discovery session can read within the lab root. It does not admit neighboring repositories, home-directory data, or other external directories.

After the human approves the plan, start a separate implementation context:

cd northstar-modernization-lab
python3 scripts/claude_compat.py reviewed-worktree claude-boundaries --approved-revision "$APPROVED_REVISION"


Implementation uses permissions.defaultMode: dontAsk, so unapproved tools are denied rather than prompting. A worktree isolates tracked edits. It does not replace operating-system isolation or Bash sandboxing.


Govern Auto Mode as a separate track

Current Claude Code releases also expose auto, where a model classifier approves or denies permission prompts after background safety checks. A repository cannot grant itself Auto Mode through project or local settings in current releases. Auto Mode configuration can come from user settings, managed settings, or invocation-scoped --settings or Agent SDK input. Plan mode may use Auto Mode semantics when the feature is available. Verify both behaviours against the installed release rather than assuming that plan always means the same execution policy. See Anthropic’s current permission-mode documentation, Auto Mode configuration guide, and settings reference.

The Northstar lab keeps dontAsk for the exercised path because its allowlist and expected denials are deterministic. If an organisation considers Auto Mode, evaluate it in a disposable environment with the same sandbox, deny rules, absent production credentials, and blocked production network routes. Build a versioned corpus of proposed tool calls across reads, writes, shell commands, external paths, network access, deployment tools, encoded commands, and subprocess wrappers. Record the classifier’s observable allow or deny result, the policy oracle, false allows, false denials, version, model, tool input, hook events, and final side effect. The classifier’s internal reasoning is not exposed as an auditable policy artefact. On compatible newer releases, inspect built-in and effective rules with claude auto-mode defaults, claude auto-mode config, and claude auto-mode critique; these commands reveal configuration, not the reasoning behind an individual classification. A classifier result never overrides a managed deny, sandbox boundary, or human release gate.




Prompt template

Render every angle-bracket field from reviewed local records before use. Keep the rendered prompt with the revision, prerequisite digests, and named reserved decisions.

Immutable revision: <commit SHA or verified tag>
Lab working directory: <absolute path to northstar-modernization-lab>
Allowed reads: README.md; Makefile; .claude/; .gitignore
Allowed writes: CLAUDE.md; .claude/settings.json; .claude/rules/; .claude/hooks/; tests/test_protect_files.py; tests/test_settings_policy.py; evidence/decisions/03-control-review.md
Expected artifact paths: evidence/decisions/03-control-review.md
Artifact format: evidence/decisions/03-control-review.md is Markdown
Minimum required fields: evidence/decisions/03-control-review.md requires settings revision, plan-mode read scope, default mode, auto-mode decision, sandbox checks, hook tests, protected paths, reviewer, decision
Prohibited actions: no external reads, network access, secrets, production data, dependency changes, protected-file edits, or unapproved scope expansion.
Evidence inputs: <reviewed prerequisite artifact paths and digests>
Human decisions reserved: <named owner decisions that Claude must not make>
Return fields: claims with file and line evidence; changed files; commands and exit codes; exact artifact paths; unknowns; stop reason.
Stop conditions: stop on a path, tool, data source, subsystem, write, or decision outside this contract.

Design and implement the minimum Claude Code controls for this lab.

Read the approved charter, ownership record, repository map, Makefile, and current
Claude configuration. First return a control plan that separates CLAUDE.md
instructions, permissions, Bash sandbox policy, hooks, OS controls, and human
gates. Cite file and line provenance for existing facts.

Include an explicit Auto Mode decision. If Auto Mode is unavailable or not admitted,
record that fact and keep `dontAsk`. If it is being evaluated, define a disposable
classifier test corpus, policy oracle, false-allow threshold, false-denial report,
retained PermissionDenied events, and stop condition. Do not enable Auto Mode in
the shared project settings or expose production credentials or routes for the test.

After explicit approval, write only the allowed control paths. Keep CLAUDE.md
short: repository map, exact local checks, evidence-return format, prohibited
production actions, and definition of done. Deny secrets, production data,
deployment, publication, destructive Git, and unapproved network access. Add a
local verifier with positive and negative control checks. Do not weaken a deny
rule to make verification pass.

Return changed files, each control's purpose and limit, commands and exit states,
and decisions still awaiting humans. Stop on an unknown settings schema, an
installed-version mismatch, or a required exception not approved in writing.



Expected artefact

The canonical artefact set is evidence/decisions/03-control-review.md (Markdown) with settings revision, plan-mode read scope, default mode, auto-mode decision, sandbox checks, hook tests, protected paths, reviewer, decision. It does not show that prose settings, Auto Mode, or a hook alone enforce isolation or grant approval to investigate. Together these records enable the decision about whether repository investigation may begin under the tested controls; a missing required field or human approval blocks that decision.



Working assets

Use Claude Code setup, Prompt and review catalogue, Task contracts, Squad and programme templates to prepare the chapter artefact and its review.



Verification command

The supplied starting state has no evidence/decisions/03-control-review.md. The primary check is runnable and is expected to report MISSING until the exercise records evidence for whether repository investigation may begin under the tested controls.

cd northstar-modernization-lab
python3 scripts/verify_artifact.py evidence/decisions/03-control-review.md \
  --require "settings revision" \
  --require "plan-mode read scope" \
  --require "default mode" \
  --require "auto-mode decision" \
  --require "sandbox checks"


Secondary behaviour check:

cd northstar-modernization-lab
python3 -m unittest tests.test_settings_policy -v


Behaviour check for the settings and hook policy; it does not prove that the control review exists or is approved.



Human review

The named owners inspect evidence/decisions/03-control-review.md and record the decision described above.


Human owner

Security approves data, network, identity, and sandbox policy. The repository owner approves committed instructions and project settings. Operations owns production and deployment prohibitions. The quality owner approves allowed verification commands. Claude cannot decide that access is safe, relax a deny rule, approve a hook, or treat prose as enforcement.


	Is CLAUDE.md concise and stable across tasks?

	Are permission rules narrower than the repository boundary?

	Is Bash sandboxing separate from tool permissions?

	Do hooks enforce deterministic checks only?

	Are protected files, secrets, production commands, push, and deploy denied?

	Did someone test denials rather than merely read the configuration?






Rejection examples

Reject broad Bash(*), vague “be careful” instructions, hidden local policy required for CI, an agent-approved exception, or a control test that performs a real destructive action.



Stop conditions

Stop for schema uncertainty, unsupported settings, failed negative checks, sandbox fallback outside policy, missing owner approval, protected-path edits, or any need for credentials or network access.



End tag and state

End at lab/03-boundaries-set only after the expected evidence passes human review. Do not record the end tag while the Chapter 3 decision, required fields, or named approval remains open.




Apply the contract

A bounded modernisation slice needs a tool boundary that is just as deliberate. In Chapter 1, we chose work according to value, risk, knowledge, and reversibility. Now we need to turn that choice into operating rules: who decides, which data may enter the workspace, which actions Claude Code may take, when a human must intervene, and which evidence must remain after the session closes.

I do not give Claude Code the run of a critical repository and rely on good judgement at the permission prompt. That approach confuses access with authority. Instead, I bring the tool into the repository as a controlled engineering instrument. The control profile should make four facts plain before work begins: what the tool can see, what it can change, who can approve an expanded boundary, and what record the team will retain.

Those facts are not administrative decoration. They let an engineer stop a session without improvising when the tool reaches for a production path, a credential, an internal endpoint, or work outside the selected slice. They also let a reviewer reconstruct what happened without treating the generated patch as the whole story.




Governance starts with decisions

Teams often reduce governance to one sentence in a policy: an engineer remains responsible for generated code. True, but weak. It does not tell the engineer who may admit customer data, who can expand the change, or who can accept a fee difference. Responsibility becomes useful only when a named role holds a defined decision right at a defined gate, and has evidence on which to act.

For a critical modernisation slice, I separate five decision rights. The product owner decides whether a business behaviour is required. The data owner decides whether a class of data may enter the tool boundary. The modernisation lead decides whether a proposed change belongs inside the approved slice. The security or risk owner approves control exceptions. The release authority decides whether the evidence supports deployment, pause, or rollback.

A small team may assign several of these roles to one person. That does not make the rights interchangeable. If the same person acts as product owner and release authority, the record should still show which decision that person made and which evidence applied. Otherwise, the next project will inherit a vague precedent instead of a usable control.

Claude Code holds none of these rights. It can find a rule, propose a patch, execute an allowed test, and assemble material for review. It cannot decide that customer records are safe to expose. It cannot accept a suspicious fee difference, expand a modernisation slice, or decide that an emergency warrants bypassing review. A permission prompt is narrower than any of those decisions. The tool is asking whether one operation may proceed. It is not obtaining business approval.

Table: Decision rights for a controlled modernisation slice










	Decision
	Accountable role
	Required evidence
	Claude Code contribution





	Admit a repository
	Repository owner
	ownership, classification, dependency scope
	inventory candidate paths



	Admit a data class
	Data owner
	purpose, fields, masking, retention
	identify likely data-bearing files



	Expand the slice
	Modernisation lead
	change record, dependency and blast-radius review
	trace affected paths



	Accept a control exception
	Risk owner
	reason, duration, compensating control
	record requested operation



	Accept behaviour
	Product owner
	rule evidence, tests, reviewed differences
	prepare comparison evidence



	Release or roll back
	Release authority
	approved build, gates, operational criteria
	run authorised checks and package output





A critical repository usually contains several authority domains. Owning its source does not grant authority


My position






Classify what crosses the boundary














	Class
	Northstar examples
	Default tool handling
	Approval to change





	N0 Public
	public specifications, open-source notices
	read and quote with provenance
	repository owner



	N1 Internal
	source, build files, synthetic tests, architecture notes
	read inside approved workspace; write only in slice paths
	modernisation lead



	N2 Sensitive
	de-identified production-shaped fixtures, internal endpoints, vulnerability findings
	minimum necessary fields; isolated workspace; no unapproved external transmission
	data owner and risk owner



	N3 Restricted
	live customer records, credentials, signing keys, production database dumps
	excluded from agent workspace by default
	formal exception plus system-specific controls









	What purpose requires this data?

	Which fields and paths are necessary for that purpose?

	Which transformations reduce exposure without damaging the required relationships?

	Which destinations are permitted?

	How long will the resulting artefacts remain?

	Who approved the decision?














Apply least privilege to actions






Purpose: trace fee calculation and create no changes
Read: src/fees, interfaces, synthetic test fixtures
Write: none
Execute: approved read-only search and build-inspection commands
Forbidden: network, credentials, production paths, Git mutation, deployment
Return: source locations, claims, contradictions, gaps, command record




Settings precedence is a control stack







Permission evaluation needs a human model










Use hooks as enforcement points













Record model and tool use





session_id: NS-FEE-DISC-004
purpose: trace fee rules, read only
claude_code_version: 2.1.170
data_classes: [N1]
admitted_paths: [src/fees, interfaces, testdata/synthetic]
change_record: NS-MOD-017
permission_profile: northstar-discovery-v1
exceptions: []
disposition: review-required





Make exceptions expire






Failure file








Map controls to NIST AI RMF









The Northstar control profile











	Control area
	Version 1 decision
	Evidence retained





	Purpose
	fee-rule discovery and bounded test work
	task contract and change record



	Tool baseline
	Claude Code 2.1.170
	version capture dated 22 July 2026



	Repository
	approved fee, interface, and synthetic-fixture paths
	path allowlist and repository revision



	Data
	N0 and N1 by default; N2 only by named approval; N3 excluded
	classification register and admission approvals



	Reads
	admitted paths only
	session manifest and relevant transcript



	Writes
	none for discovery; fee source and test paths for approved implementation tasks
	reviewed permission profile and diff



	Commands
	fixed search, build inspection, and test commands by task
	command record and exit status



	Network
	denied by default
	exception record for any temporary destination



	Credentials
	no production credentials; credential paths denied
	workspace inspection and denial configuration



	Hooks
	slice-path gate and evidence-output checks
	hook revision and test results



	Review
	different human approves behaviour and release
	code review, rule approval, release record



	Exceptions
	named owner, exact scope, expiry, compensating control
	exception and closure records



	Retention
	schedule by artefact class
	evidence index, deletion or hold record










Evidence produced










	Artefact
	Minimum contents
	Owner





	Decision-rights map
	decision, accountable role, gate, required evidence
	modernisation lead



	Data classification register
	path or dataset, class, purpose, handling, approver
	data owner



	Tool-boundary contract
	reads, writes, commands, network, environment, return format
	task owner



	Effective-settings record
	managed reference, project and local effects, invocation, version
	platform owner



	Hook control record
	objective, script revision, tests, failure mode
	control owner



	Session manifest
	task, paths, classes, profile, exceptions, disposition
	engineer



	Exception register
	scope, owner, expiry, compensating control, closure
	risk owner



	Retention schedule
	artefact class, location, retention, deletion or hold
	evidence owner








Put the controls into the working process









What to carry into the next session






Exercises








Notes
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