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How to use this guide

Read the guide as a progressive system rather than a disconnected encyclopedia. Foundational material establishes the mental
model; practitioner sections convert it into repeatable implementation and operations; advanced sections expose architecture,
scale, security, and failure behavior; frontier sections describe technologies whose evidence or maturity is still evolving.

New practitioners should follow the chapters in order and complete the laboratories. Experienced engineers may begin with the
architecture, failure, validation, or frontier sections, then use the related-document map to deepen a specific topic.
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CHAPTER 01

Event loop, coroutines, futures, and tasks

Build a precise mental model of how asyncio schedules and resumes concurrent work.

Build a precise mental model of how asyncio schedules and resumes concurrent work.

$5 1.1 Coroutine objects and awaitables

Coroutine objects and awaitables must be treated as an observable production mechanism rather than a framework slogan,
code-style preference, or tool output. Distinguish coroutine functions, coroutine objects, Futures, Tasks, custom awaitables, and
completion state. The implementation should name authoritative inputs, types, states, ownership, security and concurrency
boundaries, dependencies, limits, telemetry, failure behavior, cleanup, rollback, and acceptance criteria.

This guide traces the subject through the workflow, parent task, child task, queue or I/0, deadline, cancellation, side effect,
result, shutdown, and evidence chain. A compiling build, passing unit test, successful request, valid type check, or green
dashboard is not sufficient proof by itself. Intended behavior must be reconciled with runtime state, negative and boundary
tests, cancellation or partial failure, performance evidence, deployment identity, and the resulting user or service outcome.

Implementation begins with a small, inspectable baseline and explicit invariants. Introduce one dependency, concurrency
primitive, optimization, permission, or abstraction at a time; preserve before-state evidence; test expected and prohibited
behavior; and retain a reversible path. Generated code and Al assistance remain subject to the same contracts, review, tests,
provenance, and release gates.

Troubleshooting and assurance locate the first divergence from the expected contract or state machine. Account for time,
cancellation, ownership, aliasing, schema and version drift, caching, queues, resource saturation, hidden blocking, platform
differences, partial deployment, and missing telemetry. Completion requires reproducibility, causal explanation, validated
restoration, residual limitations, and prevention.
Engineering practices

Define the objective, owner, authority, inputs, outputs, invariants, limits, and acceptance criteria for coroutine objects and awaitables.

Make types, lifecycle, trust boundaries, concurrency ownership, error states, and cleanup explicit.

Validate design, source, build, runtime behavior, observability, and user outcome independently.

Test positive, negative, malformed, boundary, cancellation, failure, recovery, scale, and rollback cases.

Retain source, toolchain, dependency, artifact, configuration, telemetry, profile, and decision evidence.

Prefer bounded work, least privilege, typed contracts, deterministic gates, staged rollout, and reversibility.

Failure patterns
Treating coroutine objects and awaitables as a library or syntax choice disconnected from end-to-end behavior.
Assuming static types, framework defaults, or a successful build prove runtime correctness or security.
Ignoring cancellation, cleanup, concurrency, version, environment, resource, or platform boundaries.
Changing multiple variables before preserving the original state and stating a falsifiable hypothesis.
Accepting generated code, dependencies, or optimizations without tests, provenance, review, and rollback.

Declaring completion after one happy path without negative tests, profiling, deployment proof, and recurrence checks.
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Validation and evidence

Examine Requirements, architecture, source, types, contracts, dependencies, versions, ownership, and assumptions for coroutine
objects and awaitables.

Observe Runtime state, tasks or goroutines, telemetry, artifacts, resources, errors, permissions, and user-visible outcomes.

Test Expected, prohibited, malformed, boundary, concurrent, cancelled, degraded, failed, recovery, and rollback cases.

Measure Correctness, latency, throughput, allocations, memory, concurrency, reliability, security, and operator effort.

Reconcile Intended design against code, build outputs, deployment identity, runtime behavior, tests, profiles, and residual limitations.

@ 1.2 Event-loop execution

Event-loop execution must be treated as an observable production mechanism rather than a framework slogan, code-style
preference, or tool output. Understand ready queues, timers, selectors, callbacks, I/0 readiness, thread affinity, and cooperative
scheduling. The implementation should name authoritative inputs, types, states, ownership, security and concurrency
boundaries, dependencies, limits, telemetry, failure behavior, cleanup, rollback, and acceptance criteria.

This guide traces the subject through the workflow, parent task, child task, queue or I/0, deadline, cancellation, side effect,
result, shutdown, and evidence chain. A compiling build, passing unit test, successful request, valid type check, or green
dashboard is not sufficient proof by itself. Intended behavior must be reconciled with runtime state, negative and boundary
tests, cancellation or partial failure, performance evidence, deployment identity, and the resulting user or service outcome.

Implementation begins with a small, inspectable baseline and explicit invariants. Introduce one dependency, concurrency
primitive, optimization, permission, or abstraction at a time; preserve before-state evidence; test expected and prohibited
behavior; and retain a reversible path. Generated code and Al assistance remain subject to the same contracts, review, tests,
provenance, and release gates.

Troubleshooting and assurance locate the first divergence from the expected contract or state machine. Account for time,
cancellation, ownership, aliasing, schema and version drift, caching, queues, resource saturation, hidden blocking, platform
differences, partial deployment, and missing telemetry. Completion requires reproducibility, causal explanation, validated
restoration, residual limitations, and prevention.
Engineering practices

Define the objective, owner, authority, inputs, outputs, invariants, limits, and acceptance criteria for event-loop execution.

Make types, lifecycle, trust boundaries, concurrency ownership, error states, and cleanup explicit.

Validate design, source, build, runtime behavior, observability, and user outcome independently.

Test positive, negative, malformed, boundary, cancellation, failure, recovery, scale, and rollback cases.

Retain source, toolchain, dependency, artifact, configuration, telemetry, profile, and decision evidence.

Prefer bounded work, least privilege, typed contracts, deterministic gates, staged rollout, and reversibility.

async def shutdown(workers: list[asyncio.Task], queue: asyncio.Queue):
await queue.join()

for _ in workers: await queue.put(None)
async with asyncio.timeout(10):
await asyncio.gather(*workers)

Failure patterns
Treating event-loop execution as a library or syntax choice disconnected from end-to-end behavior.
Assuming static types, framework defaults, or a successful build prove runtime correctness or security.
Ignoring cancellation, cleanup, concurrency, version, environment, resource, or platform boundaries.
Changing multiple variables before preserving the original state and stating a falsifiable hypothesis.

Accepting generated code, dependencies, or optimizations without tests, provenance, review, and rollback.
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Declaring completion after one happy path without negative tests, profiling, deployment proof, and recurrence checks.

Validation and evidence

Examine Requirements, architecture, source, types, contracts, dependencies, versions, ownership, and assumptions for event-loop
execution.

Observe Runtime state, tasks or goroutines, telemetry, artifacts, resources, errors, permissions, and user-visible outcomes.

Test Expected, prohibited, malformed, boundary, concurrent, cancelled, degraded, failed, recovery, and rollback cases.

Measure Correctness, latency, throughput, allocations, memory, concurrency, reliability, security, and operator effort.

Reconcile Intended design against code, build outputs, deployment identity, runtime behavior, tests, profiles, and residual limitations.

+5 1.3 Task creation and ownership

Task creation and ownership must be treated as an observable production mechanism rather than a framework slogan,
code-style preference, or tool output. Prefer structured scopes, retain references, collect results, propagate failures, and avoid
fire-and-forget loss. The implementation should name authoritative inputs, types, states, ownership, security and concurrency
boundaries, dependencies, limits, telemetry, failure behavior, cleanup, rollback, and acceptance criteria.

This guide traces the subject through the workflow, parent task, child task, queue or I/0, deadline, cancellation, side effect,
result, shutdown, and evidence chain. A compiling build, passing unit test, successful request, valid type check, or green
dashboard is not sufficient proof by itself. Intended behavior must be reconciled with runtime state, negative and boundary
tests, cancellation or partial failure, performance evidence, deployment identity, and the resulting user or service outcome.

Implementation begins with a small, inspectable baseline and explicit invariants. Introduce one dependency, concurrency
primitive, optimization, permission, or abstraction at a time; preserve before-state evidence; test expected and prohibited
behavior; and retain a reversible path. Generated code and Al assistance remain subject to the same contracts, review, tests,
provenance, and release gates.

Troubleshooting and assurance locate the first divergence from the expected contract or state machine. Account for time,
cancellation, ownership, aliasing, schema and version drift, caching, queues, resource saturation, hidden blocking, platform
differences, partial deployment, and missing telemetry. Completion requires reproducibility, causal explanation, validated
restoration, residual limitations, and prevention.
Engineering practices

Define the objective, owner, authority, inputs, outputs, invariants, limits, and acceptance criteria for task creation and ownership.

Make types, lifecycle, trust boundaries, concurrency ownership, error states, and cleanup explicit.

Validate design, source, build, runtime behavior, observability, and user outcome independently.

Test positive, negative, malformed, boundary, cancellation, failure, recovery, scale, and rollback cases.

Retain source, toolchain, dependency, artifact, configuration, telemetry, profile, and decision evidence.

Prefer bounded work, least privilege, typed contracts, deterministic gates, staged rollout, and reversibility.

Failure patterns
Treating task creation and ownership as a library or syntax choice disconnected from end-to-end behavior.
Assuming static types, framework defaults, or a successful build prove runtime correctness or security.
Ignoring cancellation, cleanup, concurrency, version, environment, resource, or platform boundaries.
Changing multiple variables before preserving the original state and stating a falsifiable hypothesis.
Accepting generated code, dependencies, or optimizations without tests, provenance, review, and rollback.

Declaring completion after one happy path without negative tests, profiling, deployment proof, and recurrence checks.
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Validation and evidence

Examine Requirements, architecture, source, types, contracts, dependencies, versions, ownership, and assumptions for task creation
and ownership.

Observe Runtime state, tasks or goroutines, telemetry, artifacts, resources, errors, permissions, and user-visible outcomes.

Test Expected, prohibited, malformed, boundary, concurrent, cancelled, degraded, failed, recovery, and rollback cases.

Measure Correctness, latency, throughput, allocations, memory, concurrency, reliability, security, and operator effort.

Reconcile Intended design against code, build outputs, deployment identity, runtime behavior, tests, profiles, and residual limitations.

@ 1.4 Blocking and responsiveness

Blocking and responsiveness must be treated as an observable production mechanism rather than a framework slogan,
code-style preference, or tool output. Identify synchronous I/0, CPU work, extension behavior, long callbacks, and event-loop
delay. The implementation should name authoritative inputs, types, states, ownership, security and concurrency boundaries,
dependencies, limits, telemetry, failure behavior, cleanup, rollback, and acceptance criteria.

This guide traces the subject through the workflow, parent task, child task, queue or I/0, deadline, cancellation, side effect,
result, shutdown, and evidence chain. A compiling build, passing unit test, successful request, valid type check, or green
dashboard is not sufficient proof by itself. Intended behavior must be reconciled with runtime state, negative and boundary
tests, cancellation or partial failure, performance evidence, deployment identity, and the resulting user or service outcome.

Implementation begins with a small, inspectable baseline and explicit invariants. Introduce one dependency, concurrency
primitive, optimization, permission, or abstraction at a time; preserve before-state evidence; test expected and prohibited
behavior; and retain a reversible path. Generated code and Al assistance remain subject to the same contracts, review, tests,
provenance, and release gates.

Troubleshooting and assurance locate the first divergence from the expected contract or state machine. Account for time,
cancellation, ownership, aliasing, schema and version drift, caching, queues, resource saturation, hidden blocking, platform
differences, partial deployment, and missing telemetry. Completion requires reproducibility, causal explanation, validated
restoration, residual limitations, and prevention.
Engineering practices

Define the objective, owner, authority, inputs, outputs, invariants, limits, and acceptance criteria for blocking and responsiveness.

Make types, lifecycle, trust boundaries, concurrency ownership, error states, and cleanup explicit.

Validate design, source, build, runtime behavior, observability, and user outcome independently.

Test positive, negative, malformed, boundary, cancellation, failure, recovery, scale, and rollback cases.

Retain source, toolchain, dependency, artifact, configuration, telemetry, profile, and decision evidence.

Prefer bounded work, least privilege, typed contracts, deterministic gates, staged rollout, and reversibility.

Failure patterns
Treating blocking and responsiveness as a library or syntax choice disconnected from end-to-end behavior.
Assuming static types, framework defaults, or a successful build prove runtime correctness or security.
Ignoring cancellation, cleanup, concurrency, version, environment, resource, or platform boundaries.
Changing multiple variables before preserving the original state and stating a falsifiable hypothesis.
Accepting generated code, dependencies, or optimizations without tests, provenance, review, and rollback.

Declaring completion after one happy path without negative tests, profiling, deployment proof, and recurrence checks.
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Validation and evidence

Examine Requirements, architecture, source, types, contracts, dependencies, versions, ownership, and assumptions for blocking and
responsiveness.

Observe Runtime state, tasks or goroutines, telemetry, artifacts, resources, errors, permissions, and user-visible outcomes.

Test Expected, prohibited, malformed, boundary, concurrent, cancelled, degraded, failed, recovery, and rollback cases.

Measure Correctness, latency, throughput, allocations, memory, concurrency, reliability, security, and operator effort.

Reconcile Intended design against code, build outputs, deployment identity, runtime behavior, tests, profiles, and residual limitations.

Mythos Systems MYTHOS-SWE - Software Engineering & Design 0009



MYTHOS-FG-SWE-0017 MYTHOS TECHNICAL LIBRARY / LIVING FIELD GUIDE CANDIDATE FOCUSED FIELD GUIDE

Chapter 01 laboratory and review

Practical laboratory
Instrument a small event loop workload and demonstrate task scheduling, I/0 readiness, blocking delay, lost task references, and
exception retrieval.

Laboratory evidence package
Architecture or topology showing boundaries, identities, dependencies, and authoritative inputs.
Versioned configuration or code with explanatory comments and reproducible setup instructions.
Nominal-path validation plus at least two injected failure or boundary conditions.
Structured logs, traces, metrics, packet captures, test output, or other appropriate evidence.

A concise decision record covering findings, limitations, residual risks, and next actions.

Frontier extension

Explore multiple interpreters, free-threaded runtimes, custom event loops, and deterministic schedulers.

Review gate

Advance only when another engineer can reproduce the result, explain the architecture, identify the failure boundary, and
distinguish measured evidence from assumptions or projections.
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CHAPTER 02

Structured concurrency with TaskGroup

Keep related tasks inside one lifetime with predictable error and cancellation propagation.

Keep related tasks inside one lifetime with predictable error and cancellation propagation.

+5 2.1 TaskGroup lifecycle

TaskGroup lifecycle must be treated as an observable production mechanism rather than a framework slogan, code-style
preference, or tool output. Create tasks only within an active group, await all children on exit, and understand failure
cancellation. The implementation should name authoritative inputs, types, states, ownership, security and concurrency
boundaries, dependencies, limits, telemetry, failure behavior, cleanup, rollback, and acceptance criteria.

This guide traces the subject through the workflow, parent task, child task, queue or I/0, deadline, cancellation, side effect,
result, shutdown, and evidence chain. A compiling build, passing unit test, successful request, valid type check, or green
dashboard is not sufficient proof by itself. Intended behavior must be reconciled with runtime state, negative and boundary
tests, cancellation or partial failure, performance evidence, deployment identity, and the resulting user or service outcome.

Implementation begins with a small, inspectable baseline and explicit invariants. Introduce one dependency, concurrency
primitive, optimization, permission, or abstraction at a time; preserve before-state evidence; test expected and prohibited
behavior; and retain a reversible path. Generated code and Al assistance remain subject to the same contracts, review, tests,
provenance, and release gates.

Troubleshooting and assurance locate the first divergence from the expected contract or state machine. Account for time,
cancellation, ownership, aliasing, schema and version drift, caching, queues, resource saturation, hidden blocking, platform
differences, partial deployment, and missing telemetry. Completion requires reproducibility, causal explanation, validated
restoration, residual limitations, and prevention.
Engineering practices

Define the objective, owner, authority, inputs, outputs, invariants, limits, and acceptance criteria for taskgroup lifecycle.

Make types, lifecycle, trust boundaries, concurrency ownership, error states, and cleanup explicit.

Validate design, source, build, runtime behavior, observability, and user outcome independently.

Test positive, negative, malformed, boundary, cancellation, failure, recovery, scale, and rollback cases.

Retain source, toolchain, dependency, artifact, configuration, telemetry, profile, and decision evidence.

Prefer bounded work, least privilege, typed contracts, deterministic gates, staged rollout, and reversibility.

Failure patterns
Treating taskgroup lifecycle as a library or syntax choice disconnected from end-to-end behavior.
Assuming static types, framework defaults, or a successful build prove runtime correctness or security.
Ignoring cancellation, cleanup, concurrency, version, environment, resource, or platform boundaries.
Changing multiple variables before preserving the original state and stating a falsifiable hypothesis.
Accepting generated code, dependencies, or optimizations without tests, provenance, review, and rollback.

Declaring completion after one happy path without negative tests, profiling, deployment proof, and recurrence checks.
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Validation and evidence

Examine Requirements, architecture, source, types, contracts, dependencies, versions, ownership, and assumptions for taskgroup
lifecycle.

Observe Runtime state, tasks or goroutines, telemetry, artifacts, resources, errors, permissions, and user-visible outcomes.

Test Expected, prohibited, malformed, boundary, concurrent, cancelled, degraded, failed, recovery, and rollback cases.

Measure Correctness, latency, throughput, allocations, memory, concurrency, reliability, security, and operator effort.

Reconcile Intended design against code, build outputs, deployment identity, runtime behavior, tests, profiles, and residual limitations.

@ 2.2 ExceptionGroup handling

ExceptionGroup handling must be treated as an observable production mechanism rather than a framework slogan, code-style
preference, or tool output. Match multiple failures, preserve context, classify retryable and fatal errors, and avoid suppressing
unrelated failures. The implementation should name authoritative inputs, types, states, ownership, security and concurrency
boundaries, dependencies, limits, telemetry, failure behavior, cleanup, rollback, and acceptance criteria.

This guide traces the subject through the workflow, parent task, child task, queue or I/0, deadline, cancellation, side effect,
result, shutdown, and evidence chain. A compiling build, passing unit test, successful request, valid type check, or green
dashboard is not sufficient proof by itself. Intended behavior must be reconciled with runtime state, negative and boundary
tests, cancellation or partial failure, performance evidence, deployment identity, and the resulting user or service outcome.

Implementation begins with a small, inspectable baseline and explicit invariants. Introduce one dependency, concurrency
primitive, optimization, permission, or abstraction at a time; preserve before-state evidence; test expected and prohibited
behavior; and retain a reversible path. Generated code and Al assistance remain subject to the same contracts, review, tests,
provenance, and release gates.

Troubleshooting and assurance locate the first divergence from the expected contract or state machine. Account for time,
cancellation, ownership, aliasing, schema and version drift, caching, queues, resource saturation, hidden blocking, platform
differences, partial deployment, and missing telemetry. Completion requires reproducibility, causal explanation, validated
restoration, residual limitations, and prevention.
Engineering practices

Define the objective, owner, authority, inputs, outputs, invariants, limits, and acceptance criteria for exceptiongroup handling.

Make types, lifecycle, trust boundaries, concurrency ownership, error states, and cleanup explicit.

Validate design, source, build, runtime behavior, observability, and user outcome independently.

Test positive, negative, malformed, boundary, cancellation, failure, recovery, scale, and rollback cases.

Retain source, toolchain, dependency, artifact, configuration, telemetry, profile, and decision evidence.

Prefer bounded work, least privilege, typed contracts, deterministic gates, staged rollout, and reversibility.

async def shutdown(workers: list[asyncio.Task], queue: asyncio.Queue):
await queue.join()

for _ in workers: await queue.put(None)
async with asyncio.timeout(10):
await asyncio.gather(*workers)

Failure patterns
Treating exceptiongroup handling as a library or syntax choice disconnected from end-to-end behavior.
Assuming static types, framework defaults, or a successful build prove runtime correctness or security.
Ignoring cancellation, cleanup, concurrency, version, environment, resource, or platform boundaries.
Changing multiple variables before preserving the original state and stating a falsifiable hypothesis.

Accepting generated code, dependencies, or optimizations without tests, provenance, review, and rollback.
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Declaring completion after one happy path without negative tests, profiling, deployment proof, and recurrence checks.
Validation and evidence

Examine Requirements, architecture, source, types, contracts, dependencies, versions, ownership, and assumptions for
exceptiongroup handling.

Observe Runtime state, tasks or goroutines, telemetry, artifacts, resources, errors, permissions, and user-visible outcomes.

Test Expected, prohibited, malformed, boundary, concurrent, cancelled, degraded, failed, recovery, and rollback cases.

Measure Correctness, latency, throughput, allocations, memory, concurrency, reliability, security, and operator effort.

Reconcile Intended design against code, build outputs, deployment identity, runtime behavior, tests, profiles, and residual limitations.

$+5 2.3 Nested groups and supervisors

Nested groups and supervisors must be treated as an observable production mechanism rather than a framework slogan,
code-style preference, or tool output. Structure phases, subworkflows, independent failure domains, result aggregation, and
escalation. The implementation should name authoritative inputs, types, states, ownership, security and concurrency
boundaries, dependencies, limits, telemetry, failure behavior, cleanup, rollback, and acceptance criteria.

This guide traces the subject through the workflow, parent task, child task, queue or I/0, deadline, cancellation, side effect,
result, shutdown, and evidence chain. A compiling build, passing unit test, successful request, valid type check, or green
dashboard is not sufficient proof by itself. Intended behavior must be reconciled with runtime state, negative and boundary
tests, cancellation or partial failure, performance evidence, deployment identity, and the resulting user or service outcome.

Implementation begins with a small, inspectable baseline and explicit invariants. Introduce one dependency, concurrency
primitive, optimization, permission, or abstraction at a time; preserve before-state evidence; test expected and prohibited
behavior; and retain a reversible path. Generated code and Al assistance remain subject to the same contracts, review, tests,
provenance, and release gates.

Troubleshooting and assurance locate the first divergence from the expected contract or state machine. Account for time,
cancellation, ownership, aliasing, schema and version drift, caching, queues, resource saturation, hidden blocking, platform
differences, partial deployment, and missing telemetry. Completion requires reproducibility, causal explanation, validated
restoration, residual limitations, and prevention.
Engineering practices

Define the objective, owner, authority, inputs, outputs, invariants, limits, and acceptance criteria for nested groups and supervisors.

Make types, lifecycle, trust boundaries, concurrency ownership, error states, and cleanup explicit.

Validate design, source, build, runtime behavior, observability, and user outcome independently.

Test positive, negative, malformed, boundary, cancellation, failure, recovery, scale, and rollback cases.

Retain source, toolchain, dependency, artifact, configuration, telemetry, profile, and decision evidence.

Prefer bounded work, least privilege, typed contracts, deterministic gates, staged rollout, and reversibility.

Failure patterns
Treating nested groups and supervisors as a library or syntax choice disconnected from end-to-end behavior.
Assuming static types, framework defaults, or a successful build prove runtime correctness or security.
Ignoring cancellation, cleanup, concurrency, version, environment, resource, or platform boundaries.
Changing multiple variables before preserving the original state and stating a falsifiable hypothesis.
Accepting generated code, dependencies, or optimizations without tests, provenance, review, and rollback.

Declaring completion after one happy path without negative tests, profiling, deployment proof, and recurrence checks.
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Validation and evidence

Examine Requirements, architecture, source, types, contracts, dependencies, versions, ownership, and assumptions for nested
groups and supervisors.

Observe Runtime state, tasks or goroutines, telemetry, artifacts, resources, errors, permissions, and user-visible outcomes.

Test Expected, prohibited, malformed, boundary, concurrent, cancelled, degraded, failed, recovery, and rollback cases.

Measure Correctness, latency, throughput, allocations, memory, concurrency, reliability, security, and operator effort.

Reconcile Intended design against code, build outputs, deployment identity, runtime behavior, tests, profiles, and residual limitations.

@ 2.4 Dynamic fan-out and bounded work

Dynamic fan-out and bounded work must be treated as an observable production mechanism rather than a framework slogan,
code-style preference, or tool output. Create tasks from discovered items while controlling concurrency, memory, ordering, and
authority. The implementation should name authoritative inputs, types, states, ownership, security and concurrency
boundaries, dependencies, limits, telemetry, failure behavior, cleanup, rollback, and acceptance criteria.

This guide traces the subject through the workflow, parent task, child task, queue or I/0, deadline, cancellation, side effect,
result, shutdown, and evidence chain. A compiling build, passing unit test, successful request, valid type check, or green
dashboard is not sufficient proof by itself. Intended behavior must be reconciled with runtime state, negative and boundary
tests, cancellation or partial failure, performance evidence, deployment identity, and the resulting user or service outcome.

Implementation begins with a small, inspectable baseline and explicit invariants. Introduce one dependency, concurrency
primitive, optimization, permission, or abstraction at a time; preserve before-state evidence; test expected and prohibited
behavior; and retain a reversible path. Generated code and Al assistance remain subject to the same contracts, review, tests,
provenance, and release gates.

Troubleshooting and assurance locate the first divergence from the expected contract or state machine. Account for time,
cancellation, ownership, aliasing, schema and version drift, caching, queues, resource saturation, hidden blocking, platform
differences, partial deployment, and missing telemetry. Completion requires reproducibility, causal explanation, validated
restoration, residual limitations, and prevention.
Engineering practices

Define the objective, owner, authority, inputs, outputs, invariants, limits, and acceptance criteria for dynamic fan-out and bounded work.

Make types, lifecycle, trust boundaries, concurrency ownership, error states, and cleanup explicit.

Validate design, source, build, runtime behavior, observability, and user outcome independently.

Test positive, negative, malformed, boundary, cancellation, failure, recovery, scale, and rollback cases.

Retain source, toolchain, dependency, artifact, configuration, telemetry, profile, and decision evidence.

Prefer bounded work, least privilege, typed contracts, deterministic gates, staged rollout, and reversibility.

Failure patterns
Treating dynamic fan-out and bounded work as a library or syntax choice disconnected from end-to-end behavior.
Assuming static types, framework defaults, or a successful build prove runtime correctness or security.
Ignoring cancellation, cleanup, concurrency, version, environment, resource, or platform boundaries.
Changing multiple variables before preserving the original state and stating a falsifiable hypothesis.
Accepting generated code, dependencies, or optimizations without tests, provenance, review, and rollback.

Declaring completion after one happy path without negative tests, profiling, deployment proof, and recurrence checks.
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Validation and evidence

Examine Requirements, architecture, source, types, contracts, dependencies, versions, ownership, and assumptions for dynamic
fan-out and bounded work.

Observe Runtime state, tasks or goroutines, telemetry, artifacts, resources, errors, permissions, and user-visible outcomes.

Test Expected, prohibited, malformed, boundary, concurrent, cancelled, degraded, failed, recovery, and rollback cases.

Measure Correctness, latency, throughput, allocations, memory, concurrency, reliability, security, and operator effort.

Reconcile Intended design against code, build outputs, deployment identity, runtime behavior, tests, profiles, and residual limitations.
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Chapter 02 laboratory and review

Practical laboratory
Build a nested TaskGroup workflow that fans out to several targets, returns typed results, and handles multiple simultaneous failures.

Laboratory evidence package
Architecture or topology showing boundaries, identities, dependencies, and authoritative inputs.
Versioned configuration or code with explanatory comments and reproducible setup instructions.
Nominal-path validation plus at least two injected failure or boundary conditions.
Structured logs, traces, metrics, packet captures, test output, or other appropriate evidence.

A concise decision record covering findings, limitations, residual risks, and next actions.

Frontier extension

Explore structured background services, task capabilities, and type-checked concurrency scopes.

Review gate

Advance only when another engineer can reproduce the result, explain the architecture, identify the failure boundary, and
distinguish measured evidence from assumptions or projections.
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CHAPTER 03

Cancellation, timeouts, and cleanup

Treat cancellation as a requested state transition rather than an exceptional afterthought.

Treat cancellation as a requested state transition rather than an exceptional afterthought.

+5 3.1 CancelledError and propagation

CancelledError and propagation must be treated as an observable production mechanism rather than a framework slogan,
code-style preference, or tool output. Use try/finally, generally re-raise cancellation, avoid broad suppression, and preserve
structured-concurrency semantics. The implementation should name authoritative inputs, types, states, ownership, security
concurrency boundaries, dependencies, limits, telemetry, failure behavior, cleanup, rollback, and acceptance criteria.

This guide traces the subject through the workflow, parent task, child task, queue or I/0, deadline, cancellation, side effect,
result, shutdown, and evidence chain. A compiling build, passing unit test, successful request, valid type check, or green
dashboard is not sufficient proof by itself. Intended behavior must be reconciled with runtime state, negative and boundary
tests, cancellation or partial failure, performance evidence, deployment identity, and the resulting user or service outcome.

Implementation begins with a small, inspectable baseline and explicit invariants. Introduce one dependency, concurrency
primitive, optimization, permission, or abstraction at a time; preserve before-state evidence; test expected and prohibited
behavior; and retain a reversible path. Generated code and Al assistance remain subject to the same contracts, review, tests,
provenance, and release gates.

Troubleshooting and assurance locate the first divergence from the expected contract or state machine. Account for time,
cancellation, ownership, aliasing, schema and version drift, caching, queues, resource saturation, hidden blocking, platform
differences, partial deployment, and missing telemetry. Completion requires reproducibility, causal explanation, validated
restoration, residual limitations, and prevention.
Engineering practices

Define the objective, owner, authority, inputs, outputs, invariants, limits, and acceptance criteria for cancellederror and propagation.

Make types, lifecycle, trust boundaries, concurrency ownership, error states, and cleanup explicit.

Validate design, source, build, runtime behavior, observability, and user outcome independently.

Test positive, negative, malformed, boundary, cancellation, failure, recovery, scale, and rollback cases.

Retain source, toolchain, dependency, artifact, configuration, telemetry, profile, and decision evidence.

Prefer bounded work, least privilege, typed contracts, deterministic gates, staged rollout, and reversibility.

Failure patterns
Treating cancellederror and propagation as a library or syntax choice disconnected from end-to-end behavior.
Assuming static types, framework defaults, or a successful build prove runtime correctness or security.
Ignoring cancellation, cleanup, concurrency, version, environment, resource, or platform boundaries.
Changing multiple variables before preserving the original state and stating a falsifiable hypothesis.
Accepting generated code, dependencies, or optimizations without tests, provenance, review, and rollback.

Declaring completion after one happy path without negative tests, profiling, deployment proof, and recurrence checks.
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Validation and evidence

Examine Requirements, architecture, source, types, contracts, dependencies, versions, ownership, and assumptions for
cancellederror and propagation.

Observe Runtime state, tasks or goroutines, telemetry, artifacts, resources, errors, permissions, and user-visible outcomes.

Test Expected, prohibited, malformed, boundary, concurrent, cancelled, degraded, failed, recovery, and rollback cases.

Measure Correctness, latency, throughput, allocations, memory, concurrency, reliability, security, and operator effort.

Reconcile Intended design against code, build outputs, deployment identity, runtime behavior, tests, profiles, and residual limitations.

@ 3.2 Timeout contexts and deadlines

Timeout contexts and deadlines must be treated as an observable production mechanism rather than a framework slogan,
code-style preference, or tool output. Use asyncio.timeout, parent budgets, nested timeouts, rescheduling, and explicit
unknown outcomes. The implementation should name authoritative inputs, types, states, ownership, security and concurrency
boundaries, dependencies, limits, telemetry, failure behavior, cleanup, rollback, and acceptance criteria.

This guide traces the subject through the workflow, parent task, child task, queue or I/0, deadline, cancellation, side effect,
result, shutdown, and evidence chain. A compiling build, passing unit test, successful request, valid type check, or green
dashboard is not sufficient proof by itself. Intended behavior must be reconciled with runtime state, negative and boundary
tests, cancellation or partial failure, performance evidence, deployment identity, and the resulting user or service outcome.

Implementation begins with a small, inspectable baseline and explicit invariants. Introduce one dependency, concurrency
primitive, optimization, permission, or abstraction at a time; preserve before-state evidence; test expected and prohibited
behavior; and retain a reversible path. Generated code and Al assistance remain subject to the same contracts, review, tests,
provenance, and release gates.

Troubleshooting and assurance locate the first divergence from the expected contract or state machine. Account for time,
cancellation, ownership, aliasing, schema and version drift, caching, queues, resource saturation, hidden blocking, platform
differences, partial deployment, and missing telemetry. Completion requires reproducibility, causal explanation, validated
restoration, residual limitations, and prevention.

Engineering practices
Define the objective, owner, authority, inputs, outputs, invariants, limits, and acceptance criteria for timeout contexts and deadlines.
Make types, lifecycle, trust boundaries, concurrency ownership, error states, and cleanup explicit.
Validate design, source, build, runtime behavior, observability, and user outcome independently.
Test positive, negative, malformed, boundary, cancellation, failure, recovery, scale, and rollback cases.
Retain source, toolchain, dependency, artifact, configuration, telemetry, profile, and decision evidence.

Prefer bounded work, least privilege, typed contracts, deterministic gates, staged rollout, and reversibility.

async with asyncio.timeout_at(deadline):
result = await perform_step(operation_id)

await verify_effect(operation_id, result)
# Timeout applies to the entire operation budget.

Failure patterns
Treating timeout contexts and deadlines as a library or syntax choice disconnected from end-to-end behavior.
Assuming static types, framework defaults, or a successful build prove runtime correctness or security.
Ignoring cancellation, cleanup, concurrency, version, environment, resource, or platform boundaries.
Changing multiple variables before preserving the original state and stating a falsifiable hypothesis.

Accepting generated code, dependencies, or optimizations without tests, provenance, review, and rollback.

Mythos Systems MYTHOS-SWE - Software Engineering & Design 0018



MYTHOS-FG-SWE-0017 MYTHOS TECHNICAL LIBRARY / LIVING FIELD GUIDE CANDIDATE FOCUSED FIELD GUIDE

Declaring completion after one happy path without negative tests, profiling, deployment proof, and recurrence checks.
Validation and evidence

Examine Requirements, architecture, source, types, contracts, dependencies, versions, ownership, and assumptions for timeout
contexts and deadlines.

Observe Runtime state, tasks or goroutines, telemetry, artifacts, resources, errors, permissions, and user-visible outcomes.

Test Expected, prohibited, malformed, boundary, concurrent, cancelled, degraded, failed, recovery, and rollback cases.

Measure Correctness, latency, throughput, allocations, memory, concurrency, reliability, security, and operator effort.

Reconcile Intended design against code, build outputs, deployment identity, runtime behavior, tests, profiles, and residual limitations.

+5 3.3 Cancellation-safe operations

Cancellation-safe operations must be treated as an observable production mechanism rather than a framework slogan,
code-style preference, or tool output. Protect queues, locks, files, subprocesses, transactions, partial writes, and external side
effects. The implementation should name authoritative inputs, types, states, ownership, security and concurrency boundaries,
dependencies, limits, telemetry, failure behavior, cleanup, rollback, and acceptance criteria.

This guide traces the subject through the workflow, parent task, child task, queue or I/0, deadline, cancellation, side effect,
result, shutdown, and evidence chain. A compiling build, passing unit test, successful request, valid type check, or green
dashboard is not sufficient proof by itself. Intended behavior must be reconciled with runtime state, negative and boundary
tests, cancellation or partial failure, performance evidence, deployment identity, and the resulting user or service outcome.

Implementation begins with a small, inspectable baseline and explicit invariants. Introduce one dependency, concurrency
primitive, optimization, permission, or abstraction at a time; preserve before-state evidence; test expected and prohibited
behavior; and retain a reversible path. Generated code and Al assistance remain subject to the same contracts, review, tests,
provenance, and release gates.

Troubleshooting and assurance locate the first divergence from the expected contract or state machine. Account for time,
cancellation, ownership, aliasing, schema and version drift, caching, queues, resource saturation, hidden blocking, platform
differences, partial deployment, and missing telemetry. Completion requires reproducibility, causal explanation, validated
restoration, residual limitations, and prevention.
Engineering practices

Define the objective, owner, authority, inputs, outputs, invariants, limits, and acceptance criteria for cancellation-safe operations.

Make types, lifecycle, trust boundaries, concurrency ownership, error states, and cleanup explicit.

Validate design, source, build, runtime behavior, observability, and user outcome independently.

Test positive, negative, malformed, boundary, cancellation, failure, recovery, scale, and rollback cases.

Retain source, toolchain, dependency, artifact, configuration, telemetry, profile, and decision evidence.

Prefer bounded work, least privilege, typed contracts, deterministic gates, staged rollout, and reversibility.

Failure patterns
Treating cancellation-safe operations as a library or syntax choice disconnected from end-to-end behavior.
Assuming static types, framework defaults, or a successful build prove runtime correctness or security.
Ignoring cancellation, cleanup, concurrency, version, environment, resource, or platform boundaries.
Changing multiple variables before preserving the original state and stating a falsifiable hypothesis.
Accepting generated code, dependencies, or optimizations without tests, provenance, review, and rollback.

Declaring completion after one happy path without negative tests, profiling, deployment proof, and recurrence checks.

Mythos Systems MYTHOS-SWE - Software Engineering & Design 0019



MYTHOS-FG-SWE-0017 MYTHOS TECHNICAL LIBRARY / LIVING FIELD GUIDE CANDIDATE FOCUSED FIELD GUIDE

Validation and evidence

Examine Requirements, architecture, source, types, contracts, dependencies, versions, ownership, and assumptions for
cancellation-safe operations.

Observe Runtime state, tasks or goroutines, telemetry, artifacts, resources, errors, permissions, and user-visible outcomes.

Test Expected, prohibited, malformed, boundary, concurrent, cancelled, degraded, failed, recovery, and rollback cases.

Measure Correctness, latency, throughput, allocations, memory, concurrency, reliability, security, and operator effort.

Reconcile Intended design against code, build outputs, deployment identity, runtime behavior, tests, profiles, and residual limitations.

@ 3.4 Shielding and critical sections

Shielding and critical sections must be treated as an observable production mechanism rather than a framework slogan,
code-style preference, or tool output. Shield only narrowly when work must complete, retain task ownership, and bound
cleanup duration. The implementation should name authoritative inputs, types, states, ownership, security and concurrency
boundaries, dependencies, limits, telemetry, failure behavior, cleanup, rollback, and acceptance criteria.

This guide traces the subject through the workflow, parent task, child task, queue or I/0, deadline, cancellation, side effect,
result, shutdown, and evidence chain. A compiling build, passing unit test, successful request, valid type check, or green
dashboard is not sufficient proof by itself. Intended behavior must be reconciled with runtime state, negative and boundary
tests, cancellation or partial failure, performance evidence, deployment identity, and the resulting user or service outcome.

Implementation begins with a small, inspectable baseline and explicit invariants. Introduce one dependency, concurrency
primitive, optimization, permission, or abstraction at a time; preserve before-state evidence; test expected and prohibited
behavior; and retain a reversible path. Generated code and Al assistance remain subject to the same contracts, review, tests,
provenance, and release gates.

Troubleshooting and assurance locate the first divergence from the expected contract or state machine. Account for time,
cancellation, ownership, aliasing, schema and version drift, caching, queues, resource saturation, hidden blocking, platform
differences, partial deployment, and missing telemetry. Completion requires reproducibility, causal explanation, validated
restoration, residual limitations, and prevention.
Engineering practices

Define the objective, owner, authority, inputs, outputs, invariants, limits, and acceptance criteria for shielding and critical sections.

Make types, lifecycle, trust boundaries, concurrency ownership, error states, and cleanup explicit.

Validate design, source, build, runtime behavior, observability, and user outcome independently.

Test positive, negative, malformed, boundary, cancellation, failure, recovery, scale, and rollback cases.

Retain source, toolchain, dependency, artifact, configuration, telemetry, profile, and decision evidence.

Prefer bounded work, least privilege, typed contracts, deterministic gates, staged rollout, and reversibility.

Failure patterns
Treating shielding and critical sections as a library or syntax choice disconnected from end-to-end behavior.
Assuming static types, framework defaults, or a successful build prove runtime correctness or security.
Ignoring cancellation, cleanup, concurrency, version, environment, resource, or platform boundaries.
Changing multiple variables before preserving the original state and stating a falsifiable hypothesis.
Accepting generated code, dependencies, or optimizations without tests, provenance, review, and rollback.

Declaring completion after one happy path without negative tests, profiling, deployment proof, and recurrence checks.

Mythos Systems MYTHOS-SWE - Software Engineering & Design 0020



MYTHOS-FG-SWE-0017 MYTHOS TECHNICAL LIBRARY / LIVING FIELD GUIDE CANDIDATE FOCUSED FIELD GUIDE

Validation and evidence

Examine Requirements, architecture, source, types, contracts, dependencies, versions, ownership, and assumptions for shielding
and critical sections.

Observe Runtime state, tasks or goroutines, telemetry, artifacts, resources, errors, permissions, and user-visible outcomes.

Test Expected, prohibited, malformed, boundary, concurrent, cancelled, degraded, failed, recovery, and rollback cases.

Measure Correctness, latency, throughput, allocations, memory, concurrency, reliability, security, and operator effort.

Reconcile Intended design against code, build outputs, deployment identity, runtime behavior, tests, profiles, and residual limitations.
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Chapter 03 laboratory and review

Practical laboratory
Inject cancellation at every await point in an automation transaction and prove resource cleanup, state consistency, and bounded
shutdown.

Laboratory evidence package
Architecture or topology showing boundaries, identities, dependencies, and authoritative inputs.
Versioned configuration or code with explanatory comments and reproducible setup instructions.
Nominal-path validation plus at least two injected failure or boundary conditions.
Structured logs, traces, metrics, packet captures, test output, or other appropriate evidence.

A concise decision record covering findings, limitations, residual risks, and next actions.

Frontier extension

Explore deadline propagation types, transaction-aware cancellation, and formally modeled async cleanup.

Review gate

Advance only when another engineer can reproduce the result, explain the architecture, identify the failure boundary, and
distinguish measured evidence from assumptions or projections.
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CHAPTER 04

Queues, semaphores, rate limits, and

bmpngﬁmrogwhile respecting external service limits.

Bound concurrency and memory while respecting external service limits.

t+5 4.1 Async queues and worker pools

Async queues and worker pools must be treated as an observable production mechanism rather than a framework slogan,
code-style preference, or tool output. Use maxsize, producer and consumer ownership, task_done, join, sentinels, shutdown,
retries, and dead-letter handling. The implementation should name authoritative inputs, types, states, ownership, security and
concurrency boundaries, dependencies, limits, telemetry, failure behavior, cleanup, rollback, and acceptance criteria.

This guide traces the subject through the workflow, parent task, child task, queue or I/0, deadline, cancellation, side effect,
result, shutdown, and evidence chain. A compiling build, passing unit test, successful request, valid type check, or green
dashboard is not sufficient proof by itself. Intended behavior must be reconciled with runtime state, negative and boundary
tests, cancellation or partial failure, performance evidence, deployment identity, and the resulting user or service outcome.

Implementation begins with a small, inspectable baseline and explicit invariants. Introduce one dependency, concurrency
primitive, optimization, permission, or abstraction at a time; preserve before-state evidence; test expected and prohibited
behavior; and retain a reversible path. Generated code and Al assistance remain subject to the same contracts, review, tests,
provenance, and release gates.

Troubleshooting and assurance locate the first divergence from the expected contract or state machine. Account for time,
cancellation, ownership, aliasing, schema and version drift, caching, queues, resource saturation, hidden blocking, platform
differences, partial deployment, and missing telemetry. Completion requires reproducibility, causal explanation, validated
restoration, residual limitations, and prevention.
Engineering practices

Define the objective, owner, authority, inputs, outputs, invariants, limits, and acceptance criteria for async queues and worker pools.

Make types, lifecycle, trust boundaries, concurrency ownership, error states, and cleanup explicit.

Validate design, source, build, runtime behavior, observability, and user outcome independently.

Test positive, negative, malformed, boundary, cancellation, failure, recovery, scale, and rollback cases.

Retain source, toolchain, dependency, artifact, configuration, telemetry, profile, and decision evidence.

Prefer bounded work, least privilege, typed contracts, deterministic gates, staged rollout, and reversibility.

Failure patterns
Treating async queues and worker pools as a library or syntax choice disconnected from end-to-end behavior.
Assuming static types, framework defaults, or a successful build prove runtime correctness or security.
Ignoring cancellation, cleanup, concurrency, version, environment, resource, or platform boundaries.
Changing multiple variables before preserving the original state and stating a falsifiable hypothesis.
Accepting generated code, dependencies, or optimizations without tests, provenance, review, and rollback.

Declaring completion after one happy path without negative tests, profiling, deployment proof, and recurrence checks.
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Validation and evidence

Examine Requirements, architecture, source, types, contracts, dependencies, versions, ownership, and assumptions for async
queues and worker pools.

Observe Runtime state, tasks or goroutines, telemetry, artifacts, resources, errors, permissions, and user-visible outcomes.

Test Expected, prohibited, malformed, boundary, concurrent, cancelled, degraded, failed, recovery, and rollback cases.

Measure Correctness, latency, throughput, allocations, memory, concurrency, reliability, security, and operator effort.

Reconcile Intended design against code, build outputs, deployment identity, runtime behavior, tests, profiles, and residual limitations.

@ 4.2 Semaphores and concurrency limits

Semaphores and concurrency limits must be treated as an observable production mechanism rather than a framework slogan,
code-style preference, or tool output. Limit connections, devices, model calls, subprocesses, tenant work, and expensive
operations with fairness awareness. The implementation should name authoritative inputs, types, states, ownership, security
and concurrency boundaries, dependencies, limits, telemetry, failure behavior, cleanup, rollback, and acceptance criteria.

This guide traces the subject through the workflow, parent task, child task, queue or I/0, deadline, cancellation, side effect,
result, shutdown, and evidence chain. A compiling build, passing unit test, successful request, valid type check, or green
dashboard is not sufficient proof by itself. Intended behavior must be reconciled with runtime state, negative and boundary
tests, cancellation or partial failure, performance evidence, deployment identity, and the resulting user or service outcome.

Implementation begins with a small, inspectable baseline and explicit invariants. Introduce one dependency, concurrency
primitive, optimization, permission, or abstraction at a time; preserve before-state evidence; test expected and prohibited
behavior; and retain a reversible path. Generated code and Al assistance remain subject to the same contracts, review, tests,
provenance, and release gates.

Troubleshooting and assurance locate the first divergence from the expected contract or state machine. Account for time,
cancellation, ownership, aliasing, schema and version drift, caching, queues, resource saturation, hidden blocking, platform
differences, partial deployment, and missing telemetry. Completion requires reproducibility, causal explanation, validated
restoration, residual limitations, and prevention.
Engineering practices

Define the objective, owner, authority, inputs, outputs, invariants, limits, and acceptance criteria for semaphores and concurrency limits.

Make types, lifecycle, trust boundaries, concurrency ownership, error states, and cleanup explicit.

Validate design, source, build, runtime behavior, observability, and user outcome independently.

Test positive, negative, malformed, boundary, cancellation, failure, recovery, scale, and rollback cases.

Retain source, toolchain, dependency, artifact, configuration, telemetry, profile, and decision evidence.

Prefer bounded work, least privilege, typed contracts, deterministic gates, staged rollout, and reversibility.

async def shutdown(workers: list[asyncio.Task], queue: asyncio.Queue):
await queue.join()

for _ in workers: await queue.put(None)
async with asyncio.timeout(10):
await asyncio.gather(*workers)

Failure patterns
Treating semaphores and concurrency limits as a library or syntax choice disconnected from end-to-end behavior.
Assuming static types, framework defaults, or a successful build prove runtime correctness or security.
Ignoring cancellation, cleanup, concurrency, version, environment, resource, or platform boundaries.
Changing multiple variables before preserving the original state and stating a falsifiable hypothesis.

Accepting generated code, dependencies, or optimizations without tests, provenance, review, and rollback.
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Declaring completion after one happy path without negative tests, profiling, deployment proof, and recurrence checks.
Validation and evidence

Examine Requirements, architecture, source, types, contracts, dependencies, versions, ownership, and assumptions for semaphores
and concurrency limits.

Observe Runtime state, tasks or goroutines, telemetry, artifacts, resources, errors, permissions, and user-visible outcomes.

Test Expected, prohibited, malformed, boundary, concurrent, cancelled, degraded, failed, recovery, and rollback cases.

Measure Correctness, latency, throughput, allocations, memory, concurrency, reliability, security, and operator effort.

Reconcile Intended design against code, build outputs, deployment identity, runtime behavior, tests, profiles, and residual limitations.

t5 4.3 Rate limiting and quotas

Rate limiting and quotas must be treated as an observable production mechanism rather than a framework slogan, code-style
preference, or tool output. Implement token or leaky buckets, server guidance, jitter, tenant isolation, burst control, and
retry-after behavior. The implementation should name authoritative inputs, types, states, ownership, security and concurrency
boundaries, dependencies, limits, telemetry, failure behavior, cleanup, rollback, and acceptance criteria.

This guide traces the subject through the workflow, parent task, child task, queue or I/0, deadline, cancellation, side effect,
result, shutdown, and evidence chain. A compiling build, passing unit test, successful request, valid type check, or green
dashboard is not sufficient proof by itself. Intended behavior must be reconciled with runtime state, negative and boundary
tests, cancellation or partial failure, performance evidence, deployment identity, and the resulting user or service outcome.

Implementation begins with a small, inspectable baseline and explicit invariants. Introduce one dependency, concurrency
primitive, optimization, permission, or abstraction at a time; preserve before-state evidence; test expected and prohibited
behavior; and retain a reversible path. Generated code and Al assistance remain subject to the same contracts, review, tests,
provenance, and release gates.

Troubleshooting and assurance locate the first divergence from the expected contract or state machine. Account for time,
cancellation, ownership, aliasing, schema and version drift, caching, queues, resource saturation, hidden blocking, platform
differences, partial deployment, and missing telemetry. Completion requires reproducibility, causal explanation, validated
restoration, residual limitations, and prevention.
Engineering practices

Define the objective, owner, authority, inputs, outputs, invariants, limits, and acceptance criteria for rate limiting and quotas.

Make types, lifecycle, trust boundaries, concurrency ownership, error states, and cleanup explicit.

Validate design, source, build, runtime behavior, observability, and user outcome independently.

Test positive, negative, malformed, boundary, cancellation, failure, recovery, scale, and rollback cases.

Retain source, toolchain, dependency, artifact, configuration, telemetry, profile, and decision evidence.

Prefer bounded work, least privilege, typed contracts, deterministic gates, staged rollout, and reversibility.

Failure patterns
Treating rate limiting and quotas as a library or syntax choice disconnected from end-to-end behavior.
Assuming static types, framework defaults, or a successful build prove runtime correctness or security.
Ignoring cancellation, cleanup, concurrency, version, environment, resource, or platform boundaries.
Changing multiple variables before preserving the original state and stating a falsifiable hypothesis.
Accepting generated code, dependencies, or optimizations without tests, provenance, review, and rollback.

Declaring completion after one happy path without negative tests, profiling, deployment proof, and recurrence checks.
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Validation and evidence

Examine Requirements, architecture, source, types, contracts, dependencies, versions, ownership, and assumptions for rate limiting
and quotas.

Observe Runtime state, tasks or goroutines, telemetry, artifacts, resources, errors, permissions, and user-visible outcomes.

Test Expected, prohibited, malformed, boundary, concurrent, cancelled, degraded, failed, recovery, and rollback cases.

Measure Correctness, latency, throughput, allocations, memory, concurrency, reliability, security, and operator effort.

Reconcile Intended design against code, build outputs, deployment identity, runtime behavior, tests, profiles, and residual limitations.

@ 4.4 Backpressure and overload

Backpressure and overload must be treated as an observable production mechanism rather than a framework slogan,
code-style preference, or tool output. Stop intake, reject, defer, shed, batch, or reduce quality instead of creating unbounded
tasks and buffers. The implementation should name authoritative inputs, types, states, ownership, security and concurrency
boundaries, dependencies, limits, telemetry, failure behavior, cleanup, rollback, and acceptance criteria.

This guide traces the subject through the workflow, parent task, child task, queue or I/0, deadline, cancellation, side effect,
result, shutdown, and evidence chain. A compiling build, passing unit test, successful request, valid type check, or green
dashboard is not sufficient proof by itself. Intended behavior must be reconciled with runtime state, negative and boundary
tests, cancellation or partial failure, performance evidence, deployment identity, and the resulting user or service outcome.

Implementation begins with a small, inspectable baseline and explicit invariants. Introduce one dependency, concurrency
primitive, optimization, permission, or abstraction at a time; preserve before-state evidence; test expected and prohibited
behavior; and retain a reversible path. Generated code and Al assistance remain subject to the same contracts, review, tests,
provenance, and release gates.

Troubleshooting and assurance locate the first divergence from the expected contract or state machine. Account for time,
cancellation, ownership, aliasing, schema and version drift, caching, queues, resource saturation, hidden blocking, platform
differences, partial deployment, and missing telemetry. Completion requires reproducibility, causal explanation, validated
restoration, residual limitations, and prevention.
Engineering practices

Define the objective, owner, authority, inputs, outputs, invariants, limits, and acceptance criteria for backpressure and overload.

Make types, lifecycle, trust boundaries, concurrency ownership, error states, and cleanup explicit.

Validate design, source, build, runtime behavior, observability, and user outcome independently.

Test positive, negative, malformed, boundary, cancellation, failure, recovery, scale, and rollback cases.

Retain source, toolchain, dependency, artifact, configuration, telemetry, profile, and decision evidence.

Prefer bounded work, least privilege, typed contracts, deterministic gates, staged rollout, and reversibility.

Failure patterns
Treating backpressure and overload as a library or syntax choice disconnected from end-to-end behavior.
Assuming static types, framework defaults, or a successful build prove runtime correctness or security.
Ignoring cancellation, cleanup, concurrency, version, environment, resource, or platform boundaries.
Changing multiple variables before preserving the original state and stating a falsifiable hypothesis.
Accepting generated code, dependencies, or optimizations without tests, provenance, review, and rollback.

Declaring completion after one happy path without negative tests, profiling, deployment proof, and recurrence checks.

Mythos Systems MYTHOS-SWE - Software Engineering & Design 0026



MYTHOS-FG-SWE-0017 MYTHOS TECHNICAL LIBRARY / LIVING FIELD GUIDE CANDIDATE FOCUSED FIELD GUIDE

Validation and evidence

Examine Requirements, architecture, source, types, contracts, dependencies, versions, ownership, and assumptions for
backpressure and overload.

Observe Runtime state, tasks or goroutines, telemetry, artifacts, resources, errors, permissions, and user-visible outcomes.

Test Expected, prohibited, malformed, boundary, concurrent, cancelled, degraded, failed, recovery, and rollback cases.

Measure Correctness, latency, throughput, allocations, memory, concurrency, reliability, security, and operator effort.

Reconcile Intended design against code, build outputs, deployment identity, runtime behavior, tests, profiles, and residual limitations.
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Chapter 04 laboratory and review

Practical laboratory
Build a bounded concurrent API worker with per-host limits, rate limits, retries, queue drain, and overload rejection; test slow
consumers.

Laboratory evidence package
Architecture or topology showing boundaries, identities, dependencies, and authoritative inputs.
Versioned configuration or code with explanatory comments and reproducible setup instructions.
Nominal-path validation plus at least two injected failure or boundary conditions.
Structured logs, traces, metrics, packet captures, test output, or other appropriate evidence.

A concise decision record covering findings, limitations, residual risks, and next actions.

Frontier extension

Explore adaptive concurrency, distributed rate limits, and end-to-end credit-based flow control.

Review gate

Advance only when another engineer can reproduce the result, explain the architecture, identify the failure boundary, and
distinguish measured evidence from assumptions or projections.
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CHAPTER 05

Streams, protocols, subprocesses, and thread

helglladrggélvithout blocking or corrupting protocol state.

Integrate real I/0 without blocking or corrupting protocol state.

¢+ 5.1 TCP and stream I/0

TCP and stream I/0 must be treated as an observable production mechanism rather than a framework slogan, code-style
preference, or tool output. Handle framing, partial reads and writes, limits, EOF, half-close, TLS, timeouts, and backpressure. The
implementation should name authoritative inputs, types, states, ownership, security and concurrency boundaries,
dependencies, limits, telemetry, failure behavior, cleanup, rollback, and acceptance criteria.

This guide traces the subject through the workflow, parent task, child task, queue or I/0, deadline, cancellation, side effect,
result, shutdown, and evidence chain. A compiling build, passing unit test, successful request, valid type check, or green
dashboard is not sufficient proof by itself. Intended behavior must be reconciled with runtime state, negative and boundary
tests, cancellation or partial failure, performance evidence, deployment identity, and the resulting user or service outcome.

Implementation begins with a small, inspectable baseline and explicit invariants. Introduce one dependency, concurrency
primitive, optimization, permission, or abstraction at a time; preserve before-state evidence; test expected and prohibited
behavior; and retain a reversible path. Generated code and Al assistance remain subject to the same contracts, review, tests,
provenance, and release gates.

Troubleshooting and assurance locate the first divergence from the expected contract or state machine. Account for time,
cancellation, ownership, aliasing, schema and version drift, caching, queues, resource saturation, hidden blocking, platform
differences, partial deployment, and missing telemetry. Completion requires reproducibility, causal explanation, validated
restoration, residual limitations, and prevention.
Engineering practices

Define the objective, owner, authority, inputs, outputs, invariants, limits, and acceptance criteria for tcp and stream i/o.

Make types, lifecycle, trust boundaries, concurrency ownership, error states, and cleanup explicit.

Validate design, source, build, runtime behavior, observability, and user outcome independently.

Test positive, negative, malformed, boundary, cancellation, failure, recovery, scale, and rollback cases.

Retain source, toolchain, dependency, artifact, configuration, telemetry, profile, and decision evidence.

Prefer bounded work, least privilege, typed contracts, deterministic gates, staged rollout, and reversibility.

Failure patterns
Treating tcp and stream i/0 as a library or syntax choice disconnected from end-to-end behavior.
Assuming static types, framework defaults, or a successful build prove runtime correctness or security.
Ignoring cancellation, cleanup, concurrency, version, environment, resource, or platform boundaries.
Changing multiple variables before preserving the original state and stating a falsifiable hypothesis.
Accepting generated code, dependencies, or optimizations without tests, provenance, review, and rollback.

Declaring completion after one happy path without negative tests, profiling, deployment proof, and recurrence checks.
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Validation and evidence

Examine Requirements, architecture, source, types, contracts, dependencies, versions, ownership, and assumptions for tcp and
stream i/o.

Observe Runtime state, tasks or goroutines, telemetry, artifacts, resources, errors, permissions, and user-visible outcomes.

Test Expected, prohibited, malformed, boundary, concurrent, cancelled, degraded, failed, recovery, and rollback cases.

Measure Correctness, latency, throughput, allocations, memory, concurrency, reliability, security, and operator effort.

Reconcile Intended design against code, build outputs, deployment identity, runtime behavior, tests, profiles, and residual limitations.

@ 5.2 Subprocess management

Subprocess management must be treated as an observable production mechanism rather than a framework slogan, code-style
preference, or tool output. Control stdin, stdout, stderr, process groups, environment, credentials, output limits, timeout,
termination, and cleanup. The implementation should name authoritative inputs, types, states, ownership, security and
concurrency boundaries, dependencies, limits, telemetry, failure behavior, cleanup, rollback, and acceptance criteria.

This guide traces the subject through the workflow, parent task, child task, queue or I/0, deadline, cancellation, side effect,
result, shutdown, and evidence chain. A compiling build, passing unit test, successful request, valid type check, or green
dashboard is not sufficient proof by itself. Intended behavior must be reconciled with runtime state, negative and boundary
tests, cancellation or partial failure, performance evidence, deployment identity, and the resulting user or service outcome.

Implementation begins with a small, inspectable baseline and explicit invariants. Introduce one dependency, concurrency
primitive, optimization, permission, or abstraction at a time; preserve before-state evidence; test expected and prohibited
behavior; and retain a reversible path. Generated code and Al assistance remain subject to the same contracts, review, tests,
provenance, and release gates.

Troubleshooting and assurance locate the first divergence from the expected contract or state machine. Account for time,
cancellation, ownership, aliasing, schema and version drift, caching, queues, resource saturation, hidden blocking, platform
differences, partial deployment, and missing telemetry. Completion requires reproducibility, causal explanation, validated
restoration, residual limitations, and prevention.
Engineering practices

Define the objective, owner, authority, inputs, outputs, invariants, limits, and acceptance criteria for subprocess management.

Make types, lifecycle, trust boundaries, concurrency ownership, error states, and cleanup explicit.

Validate design, source, build, runtime behavior, observability, and user outcome independently.

Test positive, negative, malformed, boundary, cancellation, failure, recovery, scale, and rollback cases.

Retain source, toolchain, dependency, artifact, configuration, telemetry, profile, and decision evidence.

Prefer bounded work, least privilege, typed contracts, deterministic gates, staged rollout, and reversibility.

proc = await asyncio.create_subprocess_exec(
*argv, stdout=PIPE, stderr=PIPE, env=safe_env, start_new_session=True

)
try:

stdout, stderr = await asyncio.wait_for(proc.communicate(), timeout=30)
finally:

if proc.returncode is None: proc.terminate()

Failure patterns
Treating subprocess management as a library or syntax choice disconnected from end-to-end behavior.
Assuming static types, framework defaults, or a successful build prove runtime correctness or security.
Ignoring cancellation, cleanup, concurrency, version, environment, resource, or platform boundaries.

Changing multiple variables before preserving the original state and stating a falsifiable hypothesis.
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Accepting generated code, dependencies, or optimizations without tests, provenance, review, and rollback.

Declaring completion after one happy path without negative tests, profiling, deployment proof, and recurrence checks.

Validation and evidence

Examine Requirements, architecture, source, types, contracts, dependencies, versions, ownership, and assumptions for subprocess
management.

Observe Runtime state, tasks or goroutines, telemetry, artifacts, resources, errors, permissions, and user-visible outcomes.

Test Expected, prohibited, malformed, boundary, concurrent, cancelled, degraded, failed, recovery, and rollback cases.

Measure Correctness, latency, throughput, allocations, memory, concurrency, reliability, security, and operator effort.

Reconcile Intended design against code, build outputs, deployment identity, runtime behavior, tests, profiles, and residual limitations.

+5 5.3 Threads and blocking libraries

Threads and blocking libraries must be treated as an observable production mechanism rather than a framework slogan,
code-style preference, or tool output. Use to_thread or executors, context propagation, thread safety, cancellation limits, and
gueue boundaries. The implementation should name authoritative inputs, types, states, ownership, security and concurrency
boundaries, dependencies, limits, telemetry, failure behavior, cleanup, rollback, and acceptance criteria.

This guide traces the subject through the workflow, parent task, child task, queue or I/0, deadline, cancellation, side effect,
result, shutdown, and evidence chain. A compiling build, passing unit test, successful request, valid type check, or green
dashboard is not sufficient proof by itself. Intended behavior must be reconciled with runtime state, negative and boundary
tests, cancellation or partial failure, performance evidence, deployment identity, and the resulting user or service outcome.

Implementation begins with a small, inspectable baseline and explicit invariants. Introduce one dependency, concurrency
primitive, optimization, permission, or abstraction at a time; preserve before-state evidence; test expected and prohibited
behavior; and retain a reversible path. Generated code and Al assistance remain subject to the same contracts, review, tests,
provenance, and release gates.

Troubleshooting and assurance locate the first divergence from the expected contract or state machine. Account for time,
cancellation, ownership, aliasing, schema and version drift, caching, queues, resource saturation, hidden blocking, platform
differences, partial deployment, and missing telemetry. Completion requires reproducibility, causal explanation, validated
restoration, residual limitations, and prevention.
Engineering practices

Define the objective, owner, authority, inputs, outputs, invariants, limits, and acceptance criteria for threads and blocking libraries.

Make types, lifecycle, trust boundaries, concurrency ownership, error states, and cleanup explicit.

Validate design, source, build, runtime behavior, observability, and user outcome independently.

Test positive, negative, malformed, boundary, cancellation, failure, recovery, scale, and rollback cases.

Retain source, toolchain, dependency, artifact, configuration, telemetry, profile, and decision evidence.

Prefer bounded work, least privilege, typed contracts, deterministic gates, staged rollout, and reversibility.

Failure patterns
Treating threads and blocking libraries as a library or syntax choice disconnected from end-to-end behavior.
Assuming static types, framework defaults, or a successful build prove runtime correctness or security.
Ignoring cancellation, cleanup, concurrency, version, environment, resource, or platform boundaries.
Changing multiple variables before preserving the original state and stating a falsifiable hypothesis.
Accepting generated code, dependencies, or optimizations without tests, provenance, review, and rollback.

Declaring completion after one happy path without negative tests, profiling, deployment proof, and recurrence checks.
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Validation and evidence

Examine Requirements, architecture, source, types, contracts, dependencies, versions, ownership, and assumptions for threads and
blocking libraries.

Observe Runtime state, tasks or goroutines, telemetry, artifacts, resources, errors, permissions, and user-visible outcomes.

Test Expected, prohibited, malformed, boundary, concurrent, cancelled, degraded, failed, recovery, and rollback cases.

Measure Correctness, latency, throughput, allocations, memory, concurrency, reliability, security, and operator effort.

Reconcile Intended design against code, build outputs, deployment identity, runtime behavior, tests, profiles, and residual limitations.

@ 5.4 Process and interpreter isolation

Process and interpreter isolation must be treated as an observable production mechanism rather than a framework slogan,
code-style preference, or tool output. Use processes or interpreters for CPU work, unsafe libraries, fault isolation, serialization,
startup, and resource control. The implementation should name authoritative inputs, types, states, ownership, security and
concurrency boundaries, dependencies, limits, telemetry, failure behavior, cleanup, rollback, and acceptance criteria.

This guide traces the subject through the workflow, parent task, child task, queue or I/0, deadline, cancellation, side effect,
result, shutdown, and evidence chain. A compiling build, passing unit test, successful request, valid type check, or green
dashboard is not sufficient proof by itself. Intended behavior must be reconciled with runtime state, negative and boundary
tests, cancellation or partial failure, performance evidence, deployment identity, and the resulting user or service outcome.

Implementation begins with a small, inspectable baseline and explicit invariants. Introduce one dependency, concurrency
primitive, optimization, permission, or abstraction at a time; preserve before-state evidence; test expected and prohibited
behavior; and retain a reversible path. Generated code and Al assistance remain subject to the same contracts, review, tests,
provenance, and release gates.

Troubleshooting and assurance locate the first divergence from the expected contract or state machine. Account for time,
cancellation, ownership, aliasing, schema and version drift, caching, queues, resource saturation, hidden blocking, platform
differences, partial deployment, and missing telemetry. Completion requires reproducibility, causal explanation, validated
restoration, residual limitations, and prevention.
Engineering practices

Define the objective, owner, authority, inputs, outputs, invariants, limits, and acceptance criteria for process and interpreter isolation.

Make types, lifecycle, trust boundaries, concurrency ownership, error states, and cleanup explicit.

Validate design, source, build, runtime behavior, observability, and user outcome independently.

Test positive, negative, malformed, boundary, cancellation, failure, recovery, scale, and rollback cases.

Retain source, toolchain, dependency, artifact, configuration, telemetry, profile, and decision evidence.

Prefer bounded work, least privilege, typed contracts, deterministic gates, staged rollout, and reversibility.

Failure patterns
Treating process and interpreter isolation as a library or syntax choice disconnected from end-to-end behavior.
Assuming static types, framework defaults, or a successful build prove runtime correctness or security.
Ignoring cancellation, cleanup, concurrency, version, environment, resource, or platform boundaries.
Changing multiple variables before preserving the original state and stating a falsifiable hypothesis.
Accepting generated code, dependencies, or optimizations without tests, provenance, review, and rollback.

Declaring completion after one happy path without negative tests, profiling, deployment proof, and recurrence checks.
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Validation and evidence

Examine Requirements, architecture, source, types, contracts, dependencies, versions, ownership, and assumptions for process and
interpreter isolation.

Observe Runtime state, tasks or goroutines, telemetry, artifacts, resources, errors, permissions, and user-visible outcomes.

Test Expected, prohibited, malformed, boundary, concurrent, cancelled, degraded, failed, recovery, and rollback cases.

Measure Correctness, latency, throughput, allocations, memory, concurrency, reliability, security, and operator effort.

Reconcile Intended design against code, build outputs, deployment identity, runtime behavior, tests, profiles, and residual limitations.
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Chapter 05 laboratory and review

Practical laboratory
Create an async command runner and framed protocol client, then test output floods, hung processes, cancellation, partial frames,
and blocking adapters.

Laboratory evidence package
Architecture or topology showing boundaries, identities, dependencies, and authoritative inputs.
Versioned configuration or code with explanatory comments and reproducible setup instructions.
Nominal-path validation plus at least two injected failure or boundary conditions.
Structured logs, traces, metrics, packet captures, test output, or other appropriate evidence.

A concise decision record covering findings, limitations, residual risks, and next actions.

Frontier extension

Explore async QUIC, zero-copy buffers, free-threaded extension safety, and sandboxed automation workers.

Review gate

Advance only when another engineer can reproduce the result, explain the architecture, identify the failure boundary, and
distinguish measured evidence from assumptions or projections.
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CHAPTER 06

Reliable automation and workflow pattern

Make multi-step actions idempotent, resumable, observable, and safe under partial failure.

Make multi-step actions idempotent, resumable, observable, and safe under partial failure.

+5 6.1 Plan, execute, verify, and reconcile

Plan, execute, verify, and reconcile must be treated as an observable production mechanism rather than a framework slogan,
code-style preference, or tool output. Separate desired state, current observation, change plan, action, postcheck, evidence, and
drift. The implementation should name authoritative inputs, types, states, ownership, security and concurrency boundaries,
dependencies, limits, telemetry, failure behavior, cleanup, rollback, and acceptance criteria.

This guide traces the subject through the workflow, parent task, child task, queue or I/0, deadline, cancellation, side effect,
result, shutdown, and evidence chain. A compiling build, passing unit test, successful request, valid type check, or green
dashboard is not sufficient proof by itself. Intended behavior must be reconciled with runtime state, negative and boundary
tests, cancellation or partial failure, performance evidence, deployment identity, and the resulting user or service outcome.

Implementation begins with a small, inspectable baseline and explicit invariants. Introduce one dependency, concurrency
primitive, optimization, permission, or abstraction at a time; preserve before-state evidence; test expected and prohibited
behavior; and retain a reversible path. Generated code and Al assistance remain subject to the same contracts, review, tests,
provenance, and release gates.

Troubleshooting and assurance locate the first divergence from the expected contract or state machine. Account for time,
cancellation, ownership, aliasing, schema and version drift, caching, queues, resource saturation, hidden blocking, platform
differences, partial deployment, and missing telemetry. Completion requires reproducibility, causal explanation, validated
restoration, residual limitations, and prevention.
Engineering practices

Define the objective, owner, authority, inputs, outputs, invariants, limits, and acceptance criteria for plan, execute, verify, and reconcile.

Make types, lifecycle, trust boundaries, concurrency ownership, error states, and cleanup explicit.

Validate design, source, build, runtime behavior, observability, and user outcome independently.

Test positive, negative, malformed, boundary, cancellation, failure, recovery, scale, and rollback cases.

Retain source, toolchain, dependency, artifact, configuration, telemetry, profile, and decision evidence.

Prefer bounded work, least privilege, typed contracts, deterministic gates, staged rollout, and reversibility.

Failure patterns
Treating plan, execute, verify, and reconcile as a library or syntax choice disconnected from end-to-end behavior.
Assuming static types, framework defaults, or a successful build prove runtime correctness or security.
Ignoring cancellation, cleanup, concurrency, version, environment, resource, or platform boundaries.
Changing multiple variables before preserving the original state and stating a falsifiable hypothesis.
Accepting generated code, dependencies, or optimizations without tests, provenance, review, and rollback.

Declaring completion after one happy path without negative tests, profiling, deployment proof, and recurrence checks.
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Validation and evidence

Examine Requirements, architecture, source, types, contracts, dependencies, versions, ownership, and assumptions for plan,
execute, verify, and reconcile.

Observe Runtime state, tasks or goroutines, telemetry, artifacts, resources, errors, permissions, and user-visible outcomes.

Test Expected, prohibited, malformed, boundary, concurrent, cancelled, degraded, failed, recovery, and rollback cases.

Measure Correctness, latency, throughput, allocations, memory, concurrency, reliability, security, and operator effort.

Reconcile Intended design against code, build outputs, deployment identity, runtime behavior, tests, profiles, and residual limitations.

@ 6.2 Idempotency and duplicate control

Idempotency and duplicate control must be treated as an observable production mechanism rather than a framework slogan,
code-style preference, or tool output. Use operation IDs, compare-and-swap, checkpoints, journals, deduplication, and
effect-state queries. The implementation should name authoritative inputs, types, states, ownership, security and concurrency
boundaries, dependencies, limits, telemetry, failure behavior, cleanup, rollback, and acceptance criteria.

This guide traces the subject through the workflow, parent task, child task, queue or I/0, deadline, cancellation, side effect,
result, shutdown, and evidence chain. A compiling build, passing unit test, successful request, valid type check, or green
dashboard is not sufficient proof by itself. Intended behavior must be reconciled with runtime state, negative and boundary
tests, cancellation or partial failure, performance evidence, deployment identity, and the resulting user or service outcome.

Implementation begins with a small, inspectable baseline and explicit invariants. Introduce one dependency, concurrency
primitive, optimization, permission, or abstraction at a time; preserve before-state evidence; test expected and prohibited
behavior; and retain a reversible path. Generated code and Al assistance remain subject to the same contracts, review, tests,
provenance, and release gates.

Troubleshooting and assurance locate the first divergence from the expected contract or state machine. Account for time,
cancellation, ownership, aliasing, schema and version drift, caching, queues, resource saturation, hidden blocking, platform
differences, partial deployment, and missing telemetry. Completion requires reproducibility, causal explanation, validated
restoration, residual limitations, and prevention.
Engineering practices

Define the objective, owner, authority, inputs, outputs, invariants, limits, and acceptance criteria for idempotency and duplicate control.

Make types, lifecycle, trust boundaries, concurrency ownership, error states, and cleanup explicit.

Validate design, source, build, runtime behavior, observability, and user outcome independently.

Test positive, negative, malformed, boundary, cancellation, failure, recovery, scale, and rollback cases.

Retain source, toolchain, dependency, artifact, configuration, telemetry, profile, and decision evidence.

Prefer bounded work, least privilege, typed contracts, deterministic gates, staged rollout, and reversibility.

async def apply(plan: Plan) -> Outcome:
existing = await journal.find(plan.operation_id)
if existing: return existing.outcome

await journal.record_started(plan)
outcome = await adapter.execute(plan)
return await journal.record_finished(plan.operation_id, outcome)

Failure patterns
Treating idempotency and duplicate control as a library or syntax choice disconnected from end-to-end behavior.
Assuming static types, framework defaults, or a successful build prove runtime correctness or security.
Ignoring cancellation, cleanup, concurrency, version, environment, resource, or platform boundaries.

Changing multiple variables before preserving the original state and stating a falsifiable hypothesis.
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Accepting generated code, dependencies, or optimizations without tests, provenance, review, and rollback.

Declaring completion after one happy path without negative tests, profiling, deployment proof, and recurrence checks.
Validation and evidence

Examine Requirements, architecture, source, types, contracts, dependencies, versions, ownership, and assumptions for idempotency
and duplicate control.

Observe Runtime state, tasks or goroutines, telemetry, artifacts, resources, errors, permissions, and user-visible outcomes.

Test Expected, prohibited, malformed, boundary, concurrent, cancelled, degraded, failed, recovery, and rollback cases.

Measure Correctness, latency, throughput, allocations, memory, concurrency, reliability, security, and operator effort.

Reconcile Intended design against code, build outputs, deployment identity, runtime behavior, tests, profiles, and residual limitations.

$5 6.3 Retries and compensation

Retries and compensation must be treated as an observable production mechanism rather than a framework slogan, code-style
preference, or tool output. Classify errors, bound attempts and time, use backoff and jitter, compensate completed steps, and
surface uncertainty. The implementation should name authoritative inputs, types, states, ownership, security and concurrency
boundaries, dependencies, limits, telemetry, failure behavior, cleanup, rollback, and acceptance criteria.

This guide traces the subject through the workflow, parent task, child task, queue or I/0, deadline, cancellation, side effect,
result, shutdown, and evidence chain. A compiling build, passing unit test, successful request, valid type check, or green
dashboard is not sufficient proof by itself. Intended behavior must be reconciled with runtime state, negative and boundary
tests, cancellation or partial failure, performance evidence, deployment identity, and the resulting user or service outcome.

Implementation begins with a small, inspectable baseline and explicit invariants. Introduce one dependency, concurrency
primitive, optimization, permission, or abstraction at a time; preserve before-state evidence; test expected and prohibited
behavior; and retain a reversible path. Generated code and Al assistance remain subject to the same contracts, review, tests,
provenance, and release gates.

Troubleshooting and assurance locate the first divergence from the expected contract or state machine. Account for time,
cancellation, ownership, aliasing, schema and version drift, caching, queues, resource saturation, hidden blocking, platform
differences, partial deployment, and missing telemetry. Completion requires reproducibility, causal explanation, validated
restoration, residual limitations, and prevention.
Engineering practices

Define the objective, owner, authority, inputs, outputs, invariants, limits, and acceptance criteria for retries and compensation.

Make types, lifecycle, trust boundaries, concurrency ownership, error states, and cleanup explicit.

Validate design, source, build, runtime behavior, observability, and user outcome independently.

Test positive, negative, malformed, boundary, cancellation, failure, recovery, scale, and rollback cases.

Retain source, toolchain, dependency, artifact, configuration, telemetry, profile, and decision evidence.

Prefer bounded work, least privilege, typed contracts, deterministic gates, staged rollout, and reversibility.

Failure patterns
Treating retries and compensation as a library or syntax choice disconnected from end-to-end behavior.
Assuming static types, framework defaults, or a successful build prove runtime correctness or security.
Ignoring cancellation, cleanup, concurrency, version, environment, resource, or platform boundaries.
Changing multiple variables before preserving the original state and stating a falsifiable hypothesis.
Accepting generated code, dependencies, or optimizations without tests, provenance, review, and rollback.

Declaring completion after one happy path without negative tests, profiling, deployment proof, and recurrence checks.
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Validation and evidence

Examine Requirements, architecture, source, types, contracts, dependencies, versions, ownership, and assumptions for retries and
compensation.

Observe Runtime state, tasks or goroutines, telemetry, artifacts, resources, errors, permissions, and user-visible outcomes.

Test Expected, prohibited, malformed, boundary, concurrent, cancelled, degraded, failed, recovery, and rollback cases.

Measure Correctness, latency, throughput, allocations, memory, concurrency, reliability, security, and operator effort.

Reconcile Intended design against code, build outputs, deployment identity, runtime behavior, tests, profiles, and residual limitations.

@ 6.4 Workflow persistence and resume

Workflow persistence and resume must be treated as an observable production mechanism rather than a framework slogan,
code-style preference, or tool output. Persist state, versions, inputs, outputs, approvals, leases, and recovery points for
long-running automation. The implementation should name authoritative inputs, types, states, ownership, security and
concurrency boundaries, dependencies, limits, telemetry, failure behavior, cleanup, rollback, and acceptance criteria.

This guide traces the subject through the workflow, parent task, child task, queue or I/0, deadline, cancellation, side effect,
result, shutdown, and evidence chain. A compiling build, passing unit test, successful request, valid type check, or green
dashboard is not sufficient proof by itself. Intended behavior must be reconciled with runtime state, negative and boundary
tests, cancellation or partial failure, performance evidence, deployment identity, and the resulting user or service outcome.

Implementation begins with a small, inspectable baseline and explicit invariants. Introduce one dependency, concurrency
primitive, optimization, permission, or abstraction at a time; preserve before-state evidence; test expected and prohibited
behavior; and retain a reversible path. Generated code and Al assistance remain subject to the same contracts, review, tests,
provenance, and release gates.

Troubleshooting and assurance locate the first divergence from the expected contract or state machine. Account for time,
cancellation, ownership, aliasing, schema and version drift, caching, queues, resource saturation, hidden blocking, platform
differences, partial deployment, and missing telemetry. Completion requires reproducibility, causal explanation, validated
restoration, residual limitations, and prevention.
Engineering practices

Define the objective, owner, authority, inputs, outputs, invariants, limits, and acceptance criteria for workflow persistence and resume.

Make types, lifecycle, trust boundaries, concurrency ownership, error states, and cleanup explicit.

Validate design, source, build, runtime behavior, observability, and user outcome independently.

Test positive, negative, malformed, boundary, cancellation, failure, recovery, scale, and rollback cases.

Retain source, toolchain, dependency, artifact, configuration, telemetry, profile, and decision evidence.

Prefer bounded work, least privilege, typed contracts, deterministic gates, staged rollout, and reversibility.

Failure patterns
Treating workflow persistence and resume as a library or syntax choice disconnected from end-to-end behavior.
Assuming static types, framework defaults, or a successful build prove runtime correctness or security.
Ignoring cancellation, cleanup, concurrency, version, environment, resource, or platform boundaries.
Changing multiple variables before preserving the original state and stating a falsifiable hypothesis.
Accepting generated code, dependencies, or optimizations without tests, provenance, review, and rollback.

Declaring completion after one happy path without negative tests, profiling, deployment proof, and recurrence checks.
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Validation and evidence

Examine Requirements, architecture, source, types, contracts, dependencies, versions, ownership, and assumptions for workflow
persistence and resume.

Observe Runtime state, tasks or goroutines, telemetry, artifacts, resources, errors, permissions, and user-visible outcomes.

Test Expected, prohibited, malformed, boundary, concurrent, cancelled, degraded, failed, recovery, and rollback cases.

Measure Correctness, latency, throughput, allocations, memory, concurrency, reliability, security, and operator effort.

Reconcile Intended design against code, build outputs, deployment identity, runtime behavior, tests, profiles, and residual limitations.
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Chapter 06 laboratory and review

Practical laboratory
Implement a resumable three-step automation workflow with durable journal, idempotency keys, compensation, verification, and
restart after crash.

Laboratory evidence package
Architecture or topology showing boundaries, identities, dependencies, and authoritative inputs.
Versioned configuration or code with explanatory comments and reproducible setup instructions.
Nominal-path validation plus at least two injected failure or boundary conditions.
Structured logs, traces, metrics, packet captures, test output, or other appropriate evidence.

A concise decision record covering findings, limitations, residual risks, and next actions.

Frontier extension

Explore durable async runtimes, agentic workflow supervisors, and formally verified automation plans.

Review gate

Advance only when another engineer can reproduce the result, explain the architecture, identify the failure boundary, and
distinguish measured evidence from assumptions or projections.
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CHAPTER 07

Observability, debugging, and failure

L
ﬁngllytﬁ\'OSﬂow state visible enough to explain hangs, leaks, and incorrect outcomes.

Make task and workflow state visible enough to explain hangs, leaks, and incorrect outcomes.

t5 7.1 Structured logging and context variables

Structured logging and context variables must be treated as an observable production mechanism rather than a framework
slogan, code-style preference, or tool output. Propagate operation, target, tenant, task, attempt, approval, and trace context
without global mutable state. The implementation should name authoritative inputs, types, states, ownership, security and
concurrency boundaries, dependencies, limits, telemetry, failure behavior, cleanup, rollback, and acceptance criteria.

This guide traces the subject through the workflow, parent task, child task, queue or I/0, deadline, cancellation, side effect,
result, shutdown, and evidence chain. A compiling build, passing unit test, successful request, valid type check, or green
dashboard is not sufficient proof by itself. Intended behavior must be reconciled with runtime state, negative and boundary
tests, cancellation or partial failure, performance evidence, deployment identity, and the resulting user or service outcome.

Implementation begins with a small, inspectable baseline and explicit invariants. Introduce one dependency, concurrency
primitive, optimization, permission, or abstraction at a time; preserve before-state evidence; test expected and prohibited
behavior; and retain a reversible path. Generated code and Al assistance remain subject to the same contracts, review, tests,
provenance, and release gates.

Troubleshooting and assurance locate the first divergence from the expected contract or state machine. Account for time,
cancellation, ownership, aliasing, schema and version drift, caching, queues, resource saturation, hidden blocking, platform
differences, partial deployment, and missing telemetry. Completion requires reproducibility, causal explanation, validated
restoration, residual limitations, and prevention.
Engineering practices

Define the objective, owner, authority, inputs, outputs, invariants, limits, and acceptance criteria for structured logging and context variables.

Make types, lifecycle, trust boundaries, concurrency ownership, error states, and cleanup explicit.

Validate design, source, build, runtime behavior, observability, and user outcome independently.

Test positive, negative, malformed, boundary, cancellation, failure, recovery, scale, and rollback cases.

Retain source, toolchain, dependency, artifact, configuration, telemetry, profile, and decision evidence.

Prefer bounded work, least privilege, typed contracts, deterministic gates, staged rollout, and reversibility.

Failure patterns
Treating structured logging and context variables as a library or syntax choice disconnected from end-to-end behavior.
Assuming static types, framework defaults, or a successful build prove runtime correctness or security.
Ignoring cancellation, cleanup, concurrency, version, environment, resource, or platform boundaries.
Changing multiple variables before preserving the original state and stating a falsifiable hypothesis.
Accepting generated code, dependencies, or optimizations without tests, provenance, review, and rollback.

Declaring completion after one happy path without negative tests, profiling, deployment proof, and recurrence checks.
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Validation and evidence

Examine Requirements, architecture, source, types, contracts, dependencies, versions, ownership, and assumptions for structured
logging and context variables.

Observe Runtime state, tasks or goroutines, telemetry, artifacts, resources, errors, permissions, and user-visible outcomes.

Test Expected, prohibited, malformed, boundary, concurrent, cancelled, degraded, failed, recovery, and rollback cases.

Measure Correctness, latency, throughput, allocations, memory, concurrency, reliability, security, and operator effort.

Reconcile Intended design against code, build outputs, deployment identity, runtime behavior, tests, profiles, and residual limitations.

@ 7.2 Task introspection and async diagnostics

Task introspection and async diagnostics must be treated as an observable production mechanism rather than a framework
slogan, code-style preference, or tool output. Inspect current tasks, stacks, awaited objects, loop delay, slow callbacks, pending
work, and resource state. The implementation should name authoritative inputs, types, states, ownership, security and
concurrency boundaries, dependencies, limits, telemetry, failure behavior, cleanup, rollback, and acceptance criteria.

This guide traces the subject through the workflow, parent task, child task, queue or I/0, deadline, cancellation, side effect,
result, shutdown, and evidence chain. A compiling build, passing unit test, successful request, valid type check, or green
dashboard is not sufficient proof by itself. Intended behavior must be reconciled with runtime state, negative and boundary
tests, cancellation or partial failure, performance evidence, deployment identity, and the resulting user or service outcome.

Implementation begins with a small, inspectable baseline and explicit invariants. Introduce one dependency, concurrency
primitive, optimization, permission, or abstraction at a time; preserve before-state evidence; test expected and prohibited
behavior; and retain a reversible path. Generated code and Al assistance remain subject to the same contracts, review, tests,
provenance, and release gates.

Troubleshooting and assurance locate the first divergence from the expected contract or state machine. Account for time,
cancellation, ownership, aliasing, schema and version drift, caching, queues, resource saturation, hidden blocking, platform
differences, partial deployment, and missing telemetry. Completion requires reproducibility, causal explanation, validated
restoration, residual limitations, and prevention.
Engineering practices

Define the objective, owner, authority, inputs, outputs, invariants, limits, and acceptance criteria for task introspection and async diagnostics.

Make types, lifecycle, trust boundaries, concurrency ownership, error states, and cleanup explicit.

Validate design, source, build, runtime behavior, observability, and user outcome independently.

Test positive, negative, malformed, boundary, cancellation, failure, recovery, scale, and rollback cases.

Retain source, toolchain, dependency, artifact, configuration, telemetry, profile, and decision evidence.

Prefer bounded work, least privilege, typed contracts, deterministic gates, staged rollout, and reversibility.

for task in asyncio.all_tasks():
log.warning("pending_task", name=task.get_name(), stack=[stxr(f) for f in task.get_stack()])

loop.slow_callback_duration = 0.05
loop.set_debug(True)

Failure patterns
Treating task introspection and async diagnostics as a library or syntax choice disconnected from end-to-end behavior.
Assuming static types, framework defaults, or a successful build prove runtime correctness or security.
Ignoring cancellation, cleanup, concurrency, version, environment, resource, or platform boundaries.
Changing multiple variables before preserving the original state and stating a falsifiable hypothesis.

Accepting generated code, dependencies, or optimizations without tests, provenance, review, and rollback.
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Declaring completion after one happy path without negative tests, profiling, deployment proof, and recurrence checks.

Validation and evidence

Examine Requirements, architecture, source, types, contracts, dependencies, versions, ownership, and assumptions for task
introspection and async diagnostics.

Observe Runtime state, tasks or goroutines, telemetry, artifacts, resources, errors, permissions, and user-visible outcomes.

Test Expected, prohibited, malformed, boundary, concurrent, cancelled, degraded, failed, recovery, and rollback cases.

Measure Correctness, latency, throughput, allocations, memory, concurrency, reliability, security, and operator effort.

Reconcile Intended design against code, build outputs, deployment identity, runtime behavior, tests, profiles, and residual limitations.

+- 7.3 Deadlocks, starvation, and leaks

Deadlocks, starvation, and leaks must be treated as an observable production mechanism rather than a framework slogan,
code-style preference, or tool output. Find locks held across await, circular queues, lost consumers, runaway producers, orphan
tasks, and executor exhaustion. The implementation should name authoritative inputs, types, states, ownership, security and
concurrency boundaries, dependencies, limits, telemetry, failure behavior, cleanup, rollback, and acceptance criteria.

This guide traces the subject through the workflow, parent task, child task, queue or I/0, deadline, cancellation, side effect,
result, shutdown, and evidence chain. A compiling build, passing unit test, successful request, valid type check, or green
dashboard is not sufficient proof by itself. Intended behavior must be reconciled with runtime state, negative and boundary
tests, cancellation or partial failure, performance evidence, deployment identity, and the resulting user or service outcome.

Implementation begins with a small, inspectable baseline and explicit invariants. Introduce one dependency, concurrency
primitive, optimization, permission, or abstraction at a time; preserve before-state evidence; test expected and prohibited
behavior; and retain a reversible path. Generated code and Al assistance remain subject to the same contracts, review, tests,
provenance, and release gates.

Troubleshooting and assurance locate the first divergence from the expected contract or state machine. Account for time,
cancellation, ownership, aliasing, schema and version drift, caching, queues, resource saturation, hidden blocking, platform
differences, partial deployment, and missing telemetry. Completion requires reproducibility, causal explanation, validated
restoration, residual limitations, and prevention.
Engineering practices

Define the objective, owner, authority, inputs, outputs, invariants, limits, and acceptance criteria for deadlocks, starvation, and leaks.

Make types, lifecycle, trust boundaries, concurrency ownership, error states, and cleanup explicit.

Validate design, source, build, runtime behavior, observability, and user outcome independently.

Test positive, negative, malformed, boundary, cancellation, failure, recovery, scale, and rollback cases.

Retain source, toolchain, dependency, artifact, configuration, telemetry, profile, and decision evidence.

Prefer bounded work, least privilege, typed contracts, deterministic gates, staged rollout, and reversibility.

Failure patterns
Treating deadlocks, starvation, and leaks as a library or syntax choice disconnected from end-to-end behavior.
Assuming static types, framework defaults, or a successful build prove runtime correctness or security.
Ignoring cancellation, cleanup, concurrency, version, environment, resource, or platform boundaries.
Changing multiple variables before preserving the original state and stating a falsifiable hypothesis.
Accepting generated code, dependencies, or optimizations without tests, provenance, review, and rollback.

Declaring completion after one happy path without negative tests, profiling, deployment proof, and recurrence checks.

Mythos Systems MYTHOS-SWE - Software Engineering & Design 0043



MYTHOS-FG-SWE-0017 MYTHOS TECHNICAL LIBRARY / LIVING FIELD GUIDE CANDIDATE FOCUSED FIELD GUIDE

Validation and evidence

Examine Requirements, architecture, source, types, contracts, dependencies, versions, ownership, and assumptions for deadlocks,
starvation, and leaks.

Observe Runtime state, tasks or goroutines, telemetry, artifacts, resources, errors, permissions, and user-visible outcomes.

Test Expected, prohibited, malformed, boundary, concurrent, cancelled, degraded, failed, recovery, and rollback cases.

Measure Correctness, latency, throughput, allocations, memory, concurrency, reliability, security, and operator effort.

Reconcile Intended design against code, build outputs, deployment identity, runtime behavior, tests, profiles, and residual limitations.

@ 7.4 Root cause and evidence

Root cause and evidence must be treated as an observable production mechanism rather than a framework slogan, code-style
preference, or tool output. Construct timelines from task, API, device, subprocess, queue, retry, and external-service evidence.
The implementation should name authoritative inputs, types, states, ownership, security and concurrency boundaries,
dependencies, limits, telemetry, failure behavior, cleanup, rollback, and acceptance criteria.

This guide traces the subject through the workflow, parent task, child task, queue or I/0, deadline, cancellation, side effect,
result, shutdown, and evidence chain. A compiling build, passing unit test, successful request, valid type check, or green
dashboard is not sufficient proof by itself. Intended behavior must be reconciled with runtime state, negative and boundary
tests, cancellation or partial failure, performance evidence, deployment identity, and the resulting user or service outcome.

Implementation begins with a small, inspectable baseline and explicit invariants. Introduce one dependency, concurrency
primitive, optimization, permission, or abstraction at a time; preserve before-state evidence; test expected and prohibited
behavior; and retain a reversible path. Generated code and Al assistance remain subject to the same contracts, review, tests,
provenance, and release gates.

Troubleshooting and assurance locate the first divergence from the expected contract or state machine. Account for time,
cancellation, ownership, aliasing, schema and version drift, caching, queues, resource saturation, hidden blocking, platform
differences, partial deployment, and missing telemetry. Completion requires reproducibility, causal explanation, validated
restoration, residual limitations, and prevention.
Engineering practices

Define the objective, owner, authority, inputs, outputs, invariants, limits, and acceptance criteria for root cause and evidence.

Make types, lifecycle, trust boundaries, concurrency ownership, error states, and cleanup explicit.

Validate design, source, build, runtime behavior, observability, and user outcome independently.

Test positive, negative, malformed, boundary, cancellation, failure, recovery, scale, and rollback cases.

Retain source, toolchain, dependency, artifact, configuration, telemetry, profile, and decision evidence.

Prefer bounded work, least privilege, typed contracts, deterministic gates, staged rollout, and reversibility.

Failure patterns
Treating root cause and evidence as a library or syntax choice disconnected from end-to-end behavior.
Assuming static types, framework defaults, or a successful build prove runtime correctness or security.
Ignoring cancellation, cleanup, concurrency, version, environment, resource, or platform boundaries.
Changing multiple variables before preserving the original state and stating a falsifiable hypothesis.
Accepting generated code, dependencies, or optimizations without tests, provenance, review, and rollback.

Declaring completion after one happy path without negative tests, profiling, deployment proof, and recurrence checks.
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Validation and evidence

Examine Requirements, architecture, source, types, contracts, dependencies, versions, ownership, and assumptions for root cause
and evidence.

Observe Runtime state, tasks or goroutines, telemetry, artifacts, resources, errors, permissions, and user-visible outcomes.

Test Expected, prohibited, malformed, boundary, concurrent, cancelled, degraded, failed, recovery, and rollback cases.

Measure Correctness, latency, throughput, allocations, memory, concurrency, reliability, security, and operator effort.

Reconcile Intended design against code, build outputs, deployment identity, runtime behavior, tests, profiles, and residual limitations.
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Chapter 07 laboratory and review

Practical laboratory
Diagnose a workflow with one deadlock, one leaked task, one rate-limit storm, and one swallowed cancellation using structured
diagnostics.

Laboratory evidence package
Architecture or topology showing boundaries, identities, dependencies, and authoritative inputs.
Versioned configuration or code with explanatory comments and reproducible setup instructions.
Nominal-path validation plus at least two injected failure or boundary conditions.
Structured logs, traces, metrics, packet captures, test output, or other appropriate evidence.

A concise decision record covering findings, limitations, residual risks, and next actions.

Frontier extension

Explore async task graphs, causal tracing, event-loop flight recorders, and governed debugging agents.

Review gate

Advance only when another engineer can reproduce the result, explain the architecture, identify the failure boundary, and
distinguish measured evidence from assumptions or projections.
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CHAPTER 08

Testing, simulation, performance, and

d)g prlgrymgﬂtnder controlled time, failures, load, and shutdown.

Prove concurrent workflows under controlled time, failures, load, and shutdown.

t5 8.1 Async unit and integration tests

Async unit and integration tests must be treated as an observable production mechanism rather than a framework slogan,
code-style preference, or tool output. Use isolated loops, deterministic fixtures, test clocks, mock transports, fake services, and
complete task cleanup. The implementation should name authoritative inputs, types, states, ownership, security and
concurrency boundaries, dependencies, limits, telemetry, failure behavior, cleanup, rollback, and acceptance criteria.

This guide traces the subject through the workflow, parent task, child task, queue or I/0, deadline, cancellation, side effect,
result, shutdown, and evidence chain. A compiling build, passing unit test, successful request, valid type check, or green
dashboard is not sufficient proof by itself. Intended behavior must be reconciled with runtime state, negative and boundary
tests, cancellation or partial failure, performance evidence, deployment identity, and the resulting user or service outcome.

Implementation begins with a small, inspectable baseline and explicit invariants. Introduce one dependency, concurrency
primitive, optimization, permission, or abstraction at a time; preserve before-state evidence; test expected and prohibited
behavior; and retain a reversible path. Generated code and Al assistance remain subject to the same contracts, review, tests,
provenance, and release gates.

Troubleshooting and assurance locate the first divergence from the expected contract or state machine. Account for time,
cancellation, ownership, aliasing, schema and version drift, caching, queues, resource saturation, hidden blocking, platform
differences, partial deployment, and missing telemetry. Completion requires reproducibility, causal explanation, validated
restoration, residual limitations, and prevention.
Engineering practices

Define the objective, owner, authority, inputs, outputs, invariants, limits, and acceptance criteria for async unit and integration tests.

Make types, lifecycle, trust boundaries, concurrency ownership, error states, and cleanup explicit.

Validate design, source, build, runtime behavior, observability, and user outcome independently.

Test positive, negative, malformed, boundary, cancellation, failure, recovery, scale, and rollback cases.

Retain source, toolchain, dependency, artifact, configuration, telemetry, profile, and decision evidence.

Prefer bounded work, least privilege, typed contracts, deterministic gates, staged rollout, and reversibility.

Failure patterns
Treating async unit and integration tests as a library or syntax choice disconnected from end-to-end behavior.
Assuming static types, framework defaults, or a successful build prove runtime correctness or security.
Ignoring cancellation, cleanup, concurrency, version, environment, resource, or platform boundaries.
Changing multiple variables before preserving the original state and stating a falsifiable hypothesis.
Accepting generated code, dependencies, or optimizations without tests, provenance, review, and rollback.

Declaring completion after one happy path without negative tests, profiling, deployment proof, and recurrence checks.
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Validation and evidence

Examine Requirements, architecture, source, types, contracts, dependencies, versions, ownership, and assumptions for async unit
and integration tests.

Observe Runtime state, tasks or goroutines, telemetry, artifacts, resources, errors, permissions, and user-visible outcomes.

Test Expected, prohibited, malformed, boundary, concurrent, cancelled, degraded, failed, recovery, and rollback cases.

Measure Correctness, latency, throughput, allocations, memory, concurrency, reliability, security, and operator effort.

Reconcile Intended design against code, build outputs, deployment identity, runtime behavior, tests, profiles, and residual limitations.

@ 8.2 Property and state-machine testing

Property and state-machine testing must be treated as an observable production mechanism rather than a framework slogan,
code-style preference, or tool output. Generate operation sequences, cancellations, retries, duplicate messages, timeouts, and
recovery transitions. The implementation should name authoritative inputs, types, states, ownership, security and concurrency
boundaries, dependencies, limits, telemetry, failure behavior, cleanup, rollback, and acceptance criteria.

This guide traces the subject through the workflow, parent task, child task, queue or I/0, deadline, cancellation, side effect,
result, shutdown, and evidence chain. A compiling build, passing unit test, successful request, valid type check, or green
dashboard is not sufficient proof by itself. Intended behavior must be reconciled with runtime state, negative and boundary
tests, cancellation or partial failure, performance evidence, deployment identity, and the resulting user or service outcome.

Implementation begins with a small, inspectable baseline and explicit invariants. Introduce one dependency, concurrency
primitive, optimization, permission, or abstraction at a time; preserve before-state evidence; test expected and prohibited
behavior; and retain a reversible path. Generated code and Al assistance remain subject to the same contracts, review, tests,
provenance, and release gates.

Troubleshooting and assurance locate the first divergence from the expected contract or state machine. Account for time,
cancellation, ownership, aliasing, schema and version drift, caching, queues, resource saturation, hidden blocking, platform
differences, partial deployment, and missing telemetry. Completion requires reproducibility, causal explanation, validated
restoration, residual limitations, and prevention.
Engineering practices

Define the objective, owner, authority, inputs, outputs, invariants, limits, and acceptance criteria for property and state-machine testing.

Make types, lifecycle, trust boundaries, concurrency ownership, error states, and cleanup explicit.

Validate design, source, build, runtime behavior, observability, and user outcome independently.

Test positive, negative, malformed, boundary, cancellation, failure, recovery, scale, and rollback cases.

Retain source, toolchain, dependency, artifact, configuration, telemetry, profile, and decision evidence.

Prefer bounded work, least privilege, typed contracts, deterministic gates, staged rollout, and reversibility.

operations = [Start, Cancel, Retry, Duplicate, Recover]
@given(st.lists(st.sampled_from(operations), max_size=50))

def test_workflow_never_double_applies(sequence):
state = model.execute(sequence)
assert state.effect_count <=1

Failure patterns
Treating property and state-machine testing as a library or syntax choice disconnected from end-to-end behavior.
Assuming static types, framework defaults, or a successful build prove runtime correctness or security.
Ignoring cancellation, cleanup, concurrency, version, environment, resource, or platform boundaries.
Changing multiple variables before preserving the original state and stating a falsifiable hypothesis.

Accepting generated code, dependencies, or optimizations without tests, provenance, review, and rollback.
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Declaring completion after one happy path without negative tests, profiling, deployment proof, and recurrence checks.
Validation and evidence

Examine Requirements, architecture, source, types, contracts, dependencies, versions, ownership, and assumptions for property and
state-machine testing.

Observe Runtime state, tasks or goroutines, telemetry, artifacts, resources, errors, permissions, and user-visible outcomes.

Test Expected, prohibited, malformed, boundary, concurrent, cancelled, degraded, failed, recovery, and rollback cases.

Measure Correctness, latency, throughput, allocations, memory, concurrency, reliability, security, and operator effort.

Reconcile Intended design against code, build outputs, deployment identity, runtime behavior, tests, profiles, and residual limitations.

+5 8.3 Load and performance engineering

Load and performance engineering must be treated as an observable production mechanism rather than a framework slogan,
code-style preference, or tool output. Measure event-loop delay, queue time, task count, memory, connection use, serialization,
thread bridges, and tail latency. The implementation should name authoritative inputs, types, states, ownership, security and
concurrency boundaries, dependencies, limits, telemetry, failure behavior, cleanup, rollback, and acceptance criteria.

This guide traces the subject through the workflow, parent task, child task, queue or I/0, deadline, cancellation, side effect,
result, shutdown, and evidence chain. A compiling build, passing unit test, successful request, valid type check, or green
dashboard is not sufficient proof by itself. Intended behavior must be reconciled with runtime state, negative and boundary
tests, cancellation or partial failure, performance evidence, deployment identity, and the resulting user or service outcome.

Implementation begins with a small, inspectable baseline and explicit invariants. Introduce one dependency, concurrency
primitive, optimization, permission, or abstraction at a time; preserve before-state evidence; test expected and prohibited
behavior; and retain a reversible path. Generated code and Al assistance remain subject to the same contracts, review, tests,
provenance, and release gates.

Troubleshooting and assurance locate the first divergence from the expected contract or state machine. Account for time,
cancellation, ownership, aliasing, schema and version drift, caching, queues, resource saturation, hidden blocking, platform
differences, partial deployment, and missing telemetry. Completion requires reproducibility, causal explanation, validated
restoration, residual limitations, and prevention.
Engineering practices

Define the objective, owner, authority, inputs, outputs, invariants, limits, and acceptance criteria for load and performance engineering.

Make types, lifecycle, trust boundaries, concurrency ownership, error states, and cleanup explicit.

Validate design, source, build, runtime behavior, observability, and user outcome independently.

Test positive, negative, malformed, boundary, cancellation, failure, recovery, scale, and rollback cases.

Retain source, toolchain, dependency, artifact, configuration, telemetry, profile, and decision evidence.

Prefer bounded work, least privilege, typed contracts, deterministic gates, staged rollout, and reversibility.

Failure patterns
Treating load and performance engineering as a library or syntax choice disconnected from end-to-end behavior.
Assuming static types, framework defaults, or a successful build prove runtime correctness or security.
Ignoring cancellation, cleanup, concurrency, version, environment, resource, or platform boundaries.
Changing multiple variables before preserving the original state and stating a falsifiable hypothesis.
Accepting generated code, dependencies, or optimizations without tests, provenance, review, and rollback.

Declaring completion after one happy path without negative tests, profiling, deployment proof, and recurrence checks.
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Validation and evidence

Examine Requirements, architecture, source, types, contracts, dependencies, versions, ownership, and assumptions for load and
performance engineering.

Observe Runtime state, tasks or goroutines, telemetry, artifacts, resources, errors, permissions, and user-visible outcomes.

Test Expected, prohibited, malformed, boundary, concurrent, cancelled, degraded, failed, recovery, and rollback cases.

Measure Correctness, latency, throughput, allocations, memory, concurrency, reliability, security, and operator effort.

Reconcile Intended design against code, build outputs, deployment identity, runtime behavior, tests, profiles, and residual limitations.

@ 8.4 Service startup and graceful shutdown

Service startup and graceful shutdown must be treated as an observable production mechanism rather than a framework
slogan, code-style preference, or tool output. Stop intake, cancel or drain work, terminate subprocesses, flush evidence, close
resources, and enforce a final deadline. The implementation should name authoritative inputs, types, states, ownership, security
and concurrency boundaries, dependencies, limits, telemetry, failure behavior, cleanup, rollback, and acceptance criteria.

This guide traces the subject through the workflow, parent task, child task, queue or I/0, deadline, cancellation, side effect,
result, shutdown, and evidence chain. A compiling build, passing unit test, successful request, valid type check, or green
dashboard is not sufficient proof by itself. Intended behavior must be reconciled with runtime state, negative and boundary
tests, cancellation or partial failure, performance evidence, deployment identity, and the resulting user or service outcome.

Implementation begins with a small, inspectable baseline and explicit invariants. Introduce one dependency, concurrency
primitive, optimization, permission, or abstraction at a time; preserve before-state evidence; test expected and prohibited
behavior; and retain a reversible path. Generated code and Al assistance remain subject to the same contracts, review, tests,
provenance, and release gates.

Troubleshooting and assurance locate the first divergence from the expected contract or state machine. Account for time,
cancellation, ownership, aliasing, schema and version drift, caching, queues, resource saturation, hidden blocking, platform
differences, partial deployment, and missing telemetry. Completion requires reproducibility, causal explanation, validated
restoration, residual limitations, and prevention.
Engineering practices

Define the objective, owner, authority, inputs, outputs, invariants, limits, and acceptance criteria for service startup and graceful shutdown.

Make types, lifecycle, trust boundaries, concurrency ownership, error states, and cleanup explicit.

Validate design, source, build, runtime behavior, observability, and user outcome independently.

Test positive, negative, malformed, boundary, cancellation, failure, recovery, scale, and rollback cases.

Retain source, toolchain, dependency, artifact, configuration, telemetry, profile, and decision evidence.

Prefer bounded work, least privilege, typed contracts, deterministic gates, staged rollout, and reversibility.

Failure patterns
Treating service startup and graceful shutdown as a library or syntax choice disconnected from end-to-end behavior.
Assuming static types, framework defaults, or a successful build prove runtime correctness or security.
Ignoring cancellation, cleanup, concurrency, version, environment, resource, or platform boundaries.
Changing multiple variables before preserving the original state and stating a falsifiable hypothesis.
Accepting generated code, dependencies, or optimizations without tests, provenance, review, and rollback.

Declaring completion after one happy path without negative tests, profiling, deployment proof, and recurrence checks.
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Validation and evidence

Examine Requirements, architecture, source, types, contracts, dependencies, versions, ownership, and assumptions for service
startup and graceful shutdown.

Observe Runtime state, tasks or goroutines, telemetry, artifacts, resources, errors, permissions, and user-visible outcomes.

Test Expected, prohibited, malformed, boundary, concurrent, cancelled, degraded, failed, recovery, and rollback cases.

Measure Correctness, latency, throughput, allocations, memory, concurrency, reliability, security, and operator effort.

Reconcile Intended design against code, build outputs, deployment identity, runtime behavior, tests, profiles, and residual limitations.
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Chapter 08 laboratory and review

Practical laboratory
Create a deterministic test, load, and shutdown suite for the reference workflow, including cancellation, retries, overload, and
resource-leak checks.

Laboratory evidence package
Architecture or topology showing boundaries, identities, dependencies, and authoritative inputs.
Versioned configuration or code with explanatory comments and reproducible setup instructions.
Nominal-path validation plus at least two injected failure or boundary conditions.
Structured logs, traces, metrics, packet captures, test output, or other appropriate evidence.

A concise decision record covering findings, limitations, residual risks, and next actions.

Frontier extension

Explore virtual-time workflow simulation, free-threaded performance, and autonomous test-case generation constrained by
invariants.

Review gate

Advance only when another engineer can reproduce the result, explain the architecture, identify the failure boundary, and
distinguish measured evidence from assumptions or projections.
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Integrated learning roadmap

The guide is intended to be revisited. First establish fluency, then build a small implementation, operate it under failure,
automate repeatable work, and finally evaluate emerging techniques against a stable baseline. Progress is demonstrated
through evidence rather than reading completion alone.

_ Demonstrated ca pability

Foundation Explain the system from first principles and trace its critical path without relying on product terminology.
Build Implement the smallest representative system with explicit contracts, identities, telemetry, and tests.
Operate Diagnose injected failures, recover safely, and preserve evidence of the causal chain.

Automate Convert a proven manual workflow into bounded, idempotent, observable automation.

Architect Design for scale, resilience, security, interoperability, and lifecycle change.

Explore Evaluate frontier techniques using stated hypotheses, limitations, and adoption gates.
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Source authority register

CANDIDATE FOCUSED FIELD GUIDE

Source policy

Official standards, specifications, and project documentation remain with their issuing organizations. Mythos Systems provides original
engineering interpretation, synthesis, implementation guidance, and relationship mapping. Source verification dates do not guarantee

that an authority has not changed since review.

01. Python Software Foundation - Python 3.14.6 Release

Role: Current Python 3.14 maintenance release as of the publication date.
Verified: 2026-07-26

Official source: https://www.python.org/downloads/release/python-3146/

02. Python Software Foundation - asyncio - Asynchronous I/0
Role: Current standard asynchronous 1/0 and concurrency APIs.
Verified: 2026-07-26

Official source: https://docs.python.org/3/library/asyncio.html

03. Python Software Foundation - Coroutines and Tasks

Role: TaskGroup, cancellation, timeout, and task lifecycle behavior.
Verified: 2026-07-26

Official source: https://docs.python.org/3/library/asyncio-task.html

04. Python Software Foundation - What is New in Python 3.14

Role: Current language, runtime, asyncio introspection, and library changes.

Verified: 2026-07-26
Official source: https://docs.python.org/3/whatsnew/3.14.html

05. Python Software Foundation - typing - Support for Type Hints

Role: Standard type-system constructs and runtime introspection interfaces.

Verified: 2026-07-26
Official source: https://docs.python.org/3/library/typing.html

06. OpenTelemetry - What is OpenTelemetry?

Role: Vendor-neutral traces, metrics, and logs instrumentation model.
Verified: 2026-07-26

Official source: https://opentelemetry.io/docs/what-is-opentelemetry/

Authority application and refresh triggers

Authority class Required library action

Protocols and specifications Recheck interoperability, security considerations, defaults, and migration guidance when a referenced specification
changes.

Security and assurance Update control mappings, evidence expectations, risk language, and assessment procedures after material framework

frameworks revision.

Languages, runtimes, and Re-run examples, tests, deprecation checks, and operational recommendations against supported releases.

projects

Benchmarks and evaluations Re-execute claims when workloads, methods, models, compilers, drivers, hardware, or scoring rules change.

Operational evidence Incorporate validated incidents, failure tests, reader corrections, and measured implementation outcomes into the next
revision.
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Limitations, freshness, and revision control

_

Publication limitation This guide synthesizes broad engineering practice. It does not replace product documentation, legal advice, safety
certification, or environment-specific design review.

Evidence limitation Not every pattern is benchmarked in every environment. Examples illustrate engineering methods and must be validated
against actual versions, workloads, hardware, policy, and failure conditions.

Freshness limitation Vendor behavior, software libraries, Al models, security threats, and emerging standards can change quickly. Volatile claims
require source revalidation before operational adoption.

Adoption limitation Frontier content is not an implicit adoption recommendation. Adoption requires defined value, qualification gates,
controlled proof, rollback, ownership, and residual-risk acceptance.

Status boundary Candidate Focused Field Guide describes the publication, not certification of a product, implementation, engineer, or
organization.

Revision record

1.0.0-candidate Initial candidate living-guide edition. Published 2026-07-26; scheduled review 2026-10-26.

Search and relationship metadata

Primary domain MYTHOS-SWE - Software Engineering & Design

Secondary domain MYTHOS-AIL; MYTHOS-NET; MYTHOS-CLD

Publication class Field Guide / Canonical Living Overview Guide

Skill levels L1 Foundational; L2 Practitioner; L3 Advanced; L4 Frontier

Tags Python, asyncio, TaskGroup, structured concurrency, automation, cancellation, queues, rate limiting, graceful shutdown,
debugging

Canonical route /library/field-guides/mythos-fg-swe-0017/

Living publication

Corrections, expanded laboratories, improved diagrams, authority changes, and new engineering evidence should revise this
permanent publication rather than create disconnected replacements.
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