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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.

Learning and assurance model

Level Reader outcome

L1 - Foundational Terminology, first principles, component roles, packet or state flow, and simple working examples.
L2 - Practitioner Implementation, configuration, automation, testing, troubleshooting, and operational evidence.

L3 - Advanced Architecture, scale, concurrency, resilience, threat models, performance, and complex migrations.
L4 - Frontier Emerging systems, research directions, technical uncertainty, readiness gates, and adoption signals.
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CHAPTER 01

Segmentation objectives and architecture

Define what isolation must achieve and where enforcement can be trusted.

Define what isolation must achieve and where enforcement can be trusted.

t5 1.1 Threat and blast-radius objectives

Threat and blast-radius objectives must be engineered as an observable mechanism rather than a product label or checklist
item. Limit lateral movement, credential abuse, ransomware, data access, tenant crossing, management exposure, and recovery
interference. The design should name its authoritative inputs, state transitions, dependencies, limits, security boundaries,
operational owner, telemetry, failure behavior, and acceptance criteria.

This guide traces the subject through the workload identity, labels, dependency, policy, enforcement point, flow, application
outcome, and attack-path evidence chain. A configured feature, established session, successful control-plane exchange, or
green dashboard is not sufficient proof. Intended state must be reconciled with applied state, real traffic or transactions,
negative tests, degraded behavior, recovery, and the resulting service or security outcome.

A production implementation starts with a minimal known-good baseline and explicit invariants. Introduce one dependency or
capability at a time, preserve before-state evidence, test positive and prohibited behavior, inject realistic failures, measure
convergence or recovery, and retain a tested rollback. Automation must stop safely when authority, freshness, identity, capacity,
or observed outcomes are ambiguous.

Troubleshooting locates the first divergence from the expected state machine or end-to-end transaction. Inspect both directions
and all administrative boundaries; account for caching, eventual consistency, stale identity, time, recursive dependencies,
asymmetric paths, encapsulation, hardware offload, partial failure, and missing telemetry. Closure requires a causal
explanation, reproducible evidence, validated restoration, residual limitations, and prevention or monitoring actions.
Engineering practices

Define authority, ownership, scope, dependencies, limits, and acceptance criteria for threat and blast-radius objectives.

Model the expected state, trust boundaries, and transaction before implementation or troubleshooting.

Validate intended configuration, active control state, applied enforcement or forwarding, and end-to-end outcome independently.

Test normal, prohibited, degraded, failed, recovery, upgrade, and rollback conditions.

Preserve topology, identity, policy, configuration, packet, telemetry, log, timing, and service evidence.

Automate through typed data, deterministic gates, canaries, bounded authority, and reversible changes.

Failure patterns
Treating threat and blast-radius objectives as a vendor feature instead of an end-to-end engineering system.
Relying on intended configuration or controller state without proving applied and operational behavior.
Ignoring reverse paths, external dependencies, identity, time, resource limits, or partial failure.
Changing several variables before preserving evidence and stating a falsifiable hypothesis.
Allowing automation or Al to act on stale, conflicting, unverified, or unauthorized inputs.

Declaring success after one positive probe without negative tests, scale checks, rollback, and recurrence monitoring.
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Validation and evidence

Examine Requirements, architecture, identities, models, policy, configuration, ownership, and dependencies for threat and
blast-radius objectives.

Observe Control state, applied policy or forwarding, telemetry, logs, packets, sessions, resources, and endpoint behavior.

Test Expected behavior, prohibited behavior, dependency loss, partial failure, scale, recovery, and rollback.

Measure Availability, latency, loss, convergence, risk, resource use, change success, detection quality, and user or mission outcome.
Reconcile Intended state against observed network, security, identity, application, data, and evidence records.

@ 1.2 Workload and resource boundaries

Workload and resource boundaries must be engineered as an observable mechanism rather than a product label or checklist
item. Group applications, tiers, environments, tenants, data, management, shared services, identities, and lifecycle states. The
design should name its authoritative inputs, state transitions, dependencies, limits, security boundaries, operational owner,
telemetry, failure behavior, and acceptance criteria.

This guide traces the subject through the workload identity, labels, dependency, policy, enforcement point, flow, application
outcome, and attack-path evidence chain. A configured feature, established session, successful control-plane exchange, or
green dashboard is not sufficient proof. Intended state must be reconciled with applied state, real traffic or transactions,
negative tests, degraded behavior, recovery, and the resulting service or security outcome.

A production implementation starts with a minimal known-good baseline and explicit invariants. Introduce one dependency or
capability at a time, preserve before-state evidence, test positive and prohibited behavior, inject realistic failures, measure
convergence or recovery, and retain a tested rollback. Automation must stop safely when authority, freshness, identity, capacity,
or observed outcomes are ambiguous.

Troubleshooting locates the first divergence from the expected state machine or end-to-end transaction. Inspect both directions
and all administrative boundaries; account for caching, eventual consistency, stale identity, time, recursive dependencies,
asymmetric paths, encapsulation, hardware offload, partial failure, and missing telemetry. Closure requires a causal
explanation, reproducible evidence, validated restoration, residual limitations, and prevention or monitoring actions.

Engineering practices
Define authority, ownership, scope, dependencies, limits, and acceptance criteria for workload and resource boundaries.
Model the expected state, trust boundaries, and transaction before implementation or troubleshooting.
Validate intended configuration, active control state, applied enforcement or forwarding, and end-to-end outcome independently.
Test normal, prohibited, degraded, failed, recovery, upgrade, and rollback conditions.
Preserve topology, identity, policy, configuration, packet, telemetry, log, timing, and service evidence.

Automate through typed data, deterministic gates, canaries, bounded authority, and reversible changes.

policy:
source:
app: storefront
tier: web
environment: production
destination:
app: storefront
tier: api
environment: production
service: tcp/8443
identity_required: true
default: deny
rollout:
stages: [observe, simulate, alert, canary, enforce]
rollback_on: [required-flow-loss, identity-stale, controller-partition]
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Failure patterns
Treating workload and resource boundaries as a vendor feature instead of an end-to-end engineering system.
Relying on intended configuration or controller state without proving applied and operational behavior.
Ignoring reverse paths, external dependencies, identity, time, resource limits, or partial failure.
Changing several variables before preserving evidence and stating a falsifiable hypothesis.
Allowing automation or Al to act on stale, conflicting, unverified, or unauthorized inputs.

Declaring success after one positive probe without negative tests, scale checks, rollback, and recurrence monitoring.
Validation and evidence

Examine Requirements, architecture, identities, models, policy, configuration, ownership, and dependencies for workload and
resource boundaries.

Observe Control state, applied policy or forwarding, telemetry, logs, packets, sessions, resources, and endpoint behavior.

Test Expected behavior, prohibited behavior, dependency loss, partial failure, scale, recovery, and rollback.

Measure Availability, latency, loss, convergence, risk, resource use, change success, detection quality, and user or mission outcome.
Reconcile Intended state against observed network, security, identity, application, data, and evidence records.

t5 1.3 Enforcement-point models

Enforcement-point models must be engineered as an observable mechanism rather than a product label or checklist item.
Compare network firewalls, distributed firewalls, agents, hypervisors, cloud controls, Kubernetes, meshes, proxies, and
application authorization. The design should name its authoritative inputs, state transitions, dependencies, limits, security
boundaries, operational owner, telemetry, failure behavior, and acceptance criteria.

This guide traces the subject through the workload identity, labels, dependency, policy, enforcement point, flow, application
outcome, and attack-path evidence chain. A configured feature, established session, successful control-plane exchange, or
green dashboard is not sufficient proof. Intended state must be reconciled with applied state, real traffic or transactions,
negative tests, degraded behavior, recovery, and the resulting service or security outcome.

A production implementation starts with a minimal known-good baseline and explicit invariants. Introduce one dependency or
capability at a time, preserve before-state evidence, test positive and prohibited behavior, inject realistic failures, measure
convergence or recovery, and retain a tested rollback. Automation must stop safely when authority, freshness, identity, capacity,
or observed outcomes are ambiguous.

Troubleshooting locates the first divergence from the expected state machine or end-to-end transaction. Inspect both directions
and all administrative boundaries; account for caching, eventual consistency, stale identity, time, recursive dependencies,
asymmetric paths, encapsulation, hardware offload, partial failure, and missing telemetry. Closure requires a causal
explanation, reproducible evidence, validated restoration, residual limitations, and prevention or monitoring actions.
Engineering practices

Define authority, ownership, scope, dependencies, limits, and acceptance criteria for enforcement-point models.

Model the expected state, trust boundaries, and transaction before implementation or troubleshooting.

Validate intended configuration, active control state, applied enforcement or forwarding, and end-to-end outcome independently.

Test normal, prohibited, degraded, failed, recovery, upgrade, and rollback conditions.

Preserve topology, identity, policy, configuration, packet, telemetry, log, timing, and service evidence.

Automate through typed data, deterministic gates, canaries, bounded authority, and reversible changes.

Failure patterns
Treating enforcement-point models as a vendor feature instead of an end-to-end engineering system.

Relying on intended configuration or controller state without proving applied and operational behavior.
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Ignoring reverse paths, external dependencies, identity, time, resource limits, or partial failure.
Changing several variables before preserving evidence and stating a falsifiable hypothesis.
Allowing automation or Al to act on stale, conflicting, unverified, or unauthorized inputs.

Declaring success after one positive probe without negative tests, scale checks, rollback, and recurrence monitoring.

Validation and evidence

Examine Requirements, architecture, identities, models, policy, configuration, ownership, and dependencies for enforcement-point
models.

Observe Control state, applied policy or forwarding, telemetry, logs, packets, sessions, resources, and endpoint behavior.

Test Expected behavior, prohibited behavior, dependency loss, partial failure, scale, recovery, and rollback.

Measure Availability, latency, loss, convergence, risk, resource use, change success, detection quality, and user or mission outcome.

Reconcile Intended state against observed network, security, identity, application, data, and evidence records.

@ 1.4 Defense in depth and bypass analysis

Defense in depth and bypass analysis must be engineered as an observable mechanism rather than a product label or checklist
item. Identify paths through alternate interfaces, shared services, overlays, backup, management, identity, DNS, and privileged
workflows. The design should name its authoritative inputs, state transitions, dependencies, limits, security boundaries,
operational owner, telemetry, failure behavior, and acceptance criteria.

This guide traces the subject through the workload identity, labels, dependency, policy, enforcement point, flow, application
outcome, and attack-path evidence chain. A configured feature, established session, successful control-plane exchange, or
green dashboard is not sufficient proof. Intended state must be reconciled with applied state, real traffic or transactions,
negative tests, degraded behavior, recovery, and the resulting service or security outcome.

A production implementation starts with a minimal known-good baseline and explicit invariants. Introduce one dependency or
capability at a time, preserve before-state evidence, test positive and prohibited behavior, inject realistic failures, measure
convergence or recovery, and retain a tested rollback. Automation must stop safely when authority, freshness, identity, capacity,
or observed outcomes are ambiguous.

Troubleshooting locates the first divergence from the expected state machine or end-to-end transaction. Inspect both directions
and all administrative boundaries; account for caching, eventual consistency, stale identity, time, recursive dependencies,
asymmetric paths, encapsulation, hardware offload, partial failure, and missing telemetry. Closure requires a causal
explanation, reproducible evidence, validated restoration, residual limitations, and prevention or monitoring actions.
Engineering practices

Define authority, ownership, scope, dependencies, limits, and acceptance criteria for defense in depth and bypass analysis.

Model the expected state, trust boundaries, and transaction before implementation or troubleshooting.

Validate intended configuration, active control state, applied enforcement or forwarding, and end-to-end outcome independently.

Test normal, prohibited, degraded, failed, recovery, upgrade, and rollback conditions.

Preserve topology, identity, policy, configuration, packet, telemetry, log, timing, and service evidence.

Automate through typed data, deterministic gates, canaries, bounded authority, and reversible changes.

Failure patterns
Treating defense in depth and bypass analysis as a vendor feature instead of an end-to-end engineering system.
Relying on intended configuration or controller state without proving applied and operational behavior.
Ignoring reverse paths, external dependencies, identity, time, resource limits, or partial failure.
Changing several variables before preserving evidence and stating a falsifiable hypothesis.

Allowing automation or Al to act on stale, conflicting, unverified, or unauthorized inputs.
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Declaring success after one positive probe without negative tests, scale checks, rollback, and recurrence monitoring.
Validation and evidence

Examine Requirements, architecture, identities, models, policy, configuration, ownership, and dependencies for defense in depth
and bypass analysis.

Observe Control state, applied policy or forwarding, telemetry, logs, packets, sessions, resources, and endpoint behavior.

Test Expected behavior, prohibited behavior, dependency loss, partial failure, scale, recovery, and rollback.

Measure Availability, latency, loss, convergence, risk, resource use, change success, detection quality, and user or mission outcome.
Reconcile Intended state against observed network, security, identity, application, data, and evidence records.
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Chapter 01 laboratory and review

Practical laboratory
Select a three-tier application and create a segmentation objective, trust-boundary map, enforcement matrix, and bypass-path review.

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

Extend segmentation to Al agents, autonomous services, robotic fleets, photonic fabrics, and confidential workloads.

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

Identity, labels, and policy objects

Use stable workload meaning instead of relying entirely on changing addresses.

Use stable workload meaning instead of relying entirely on changing addresses.

+5 2.1 Workload identity

Workload identity must be engineered as an observable mechanism rather than a product label or checklist item. Use
certificates, service accounts, instance identity, attestation, cluster identity, process context, and lifecycle. The design should
name its authoritative inputs, state transitions, dependencies, limits, security boundaries, operational owner, telemetry, failure
behavior, and acceptance criteria.

This guide traces the subject through the workload identity, labels, dependency, policy, enforcement point, flow, application
outcome, and attack-path evidence chain. A configured feature, established session, successful control-plane exchange, or
green dashboard is not sufficient proof. Intended state must be reconciled with applied state, real traffic or transactions,
negative tests, degraded behavior, recovery, and the resulting service or security outcome.

A production implementation starts with a minimal known-good baseline and explicit invariants. Introduce one dependency or
capability at a time, preserve before-state evidence, test positive and prohibited behavior, inject realistic failures, measure
convergence or recovery, and retain a tested rollback. Automation must stop safely when authority, freshness, identity, capacity,
or observed outcomes are ambiguous.

Troubleshooting locates the first divergence from the expected state machine or end-to-end transaction. Inspect both directions
and all administrative boundaries; account for caching, eventual consistency, stale identity, time, recursive dependencies,
asymmetric paths, encapsulation, hardware offload, partial failure, and missing telemetry. Closure requires a causal
explanation, reproducible evidence, validated restoration, residual limitations, and prevention or monitoring actions.
Engineering practices

Define authority, ownership, scope, dependencies, limits, and acceptance criteria for workload identity.

Model the expected state, trust boundaries, and transaction before implementation or troubleshooting.

Validate intended configuration, active control state, applied enforcement or forwarding, and end-to-end outcome independently.

Test normal, prohibited, degraded, failed, recovery, upgrade, and rollback conditions.

Preserve topology, identity, policy, configuration, packet, telemetry, log, timing, and service evidence.

Automate through typed data, deterministic gates, canaries, bounded authority, and reversible changes.

Failure patterns
Treating workload identity as a vendor feature instead of an end-to-end engineering system.
Relying on intended configuration or controller state without proving applied and operational behavior.
Ignoring reverse paths, external dependencies, identity, time, resource limits, or partial failure.
Changing several variables before preserving evidence and stating a falsifiable hypothesis.
Allowing automation or Al to act on stale, conflicting, unverified, or unauthorized inputs.

Declaring success after one positive probe without negative tests, scale checks, rollback, and recurrence monitoring.
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Validation and evidence

Examine Requirements, architecture, identities, models, policy, configuration, ownership, and dependencies for workload identity.
Observe Control state, applied policy or forwarding, telemetry, logs, packets, sessions, resources, and endpoint behavior.

Test Expected behavior, prohibited behavior, dependency loss, partial failure, scale, recovery, and rollback.

Measure Availability, latency, loss, convergence, risk, resource use, change success, detection quality, and user or mission outcome.
Reconcile Intended state against observed network, security, identity, application, data, and evidence records.

@ 2.2 Labels and metadata

Labels and metadata must be engineered as an observable mechanism rather than a product label or checklist item. Define
application, tier, environment, tenant, owner, data, risk, posture, and deployment labels with authority. The design should name
its authoritative inputs, state transitions, dependencies, limits, security boundaries, operational owner, telemetry, failure
behavior, and acceptance criteria.

This guide traces the subject through the workload identity, labels, dependency, policy, enforcement point, flow, application
outcome, and attack-path evidence chain. A configured feature, established session, successful control-plane exchange, or
green dashboard is not sufficient proof. Intended state must be reconciled with applied state, real traffic or transactions,
negative tests, degraded behavior, recovery, and the resulting service or security outcome.

A production implementation starts with a minimal known-good baseline and explicit invariants. Introduce one dependency or
capability at a time, preserve before-state evidence, test positive and prohibited behavior, inject realistic failures, measure
convergence or recovery, and retain a tested rollback. Automation must stop safely when authority, freshness, identity, capacity,
or observed outcomes are ambiguous.

Troubleshooting locates the first divergence from the expected state machine or end-to-end transaction. Inspect both directions
and all administrative boundaries; account for caching, eventual consistency, stale identity, time, recursive dependencies,
asymmetric paths, encapsulation, hardware offload, partial failure, and missing telemetry. Closure requires a causal
explanation, reproducible evidence, validated restoration, residual limitations, and prevention or monitoring actions.

Engineering practices
Define authority, ownership, scope, dependencies, limits, and acceptance criteria for labels and metadata.
Model the expected state, trust boundaries, and transaction before implementation or troubleshooting.
Validate intended configuration, active control state, applied enforcement or forwarding, and end-to-end outcome independently.
Test normal, prohibited, degraded, failed, recovery, upgrade, and rollback conditions.
Preserve topology, identity, policy, configuration, packet, telemetry, log, timing, and service evidence.

Automate through typed data, deterministic gates, canaries, bounded authority, and reversible changes.

source:

app: storefront

tier: web

environment: production
destination:

app: storefront

tier: api
environment: production
service: tcp/8443
identity_required: true
default: deny
rollout:
stages: [observe, simulate, alert, canary, enforce]
rollback_on: [required-flow-loss, identity-stale, controller-partition]

Failure patterns
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Treating labels and metadata as a vendor feature instead of an end-to-end engineering system.

Relying on intended configuration or controller state without proving applied and operational behavior.
Ignoring reverse paths, external dependencies, identity, time, resource limits, or partial failure.
Changing several variables before preserving evidence and stating a falsifiable hypothesis.

Allowing automation or Al to act on stale, conflicting, unverified, or unauthorized inputs.

Declaring success after one positive probe without negative tests, scale checks, rollback, and recurrence monitoring.

Validation and evidence

Examine Requirements, architecture, identities, models, policy, configuration, ownership, and dependencies for labels and metadata.
Observe Control state, applied policy or forwarding, telemetry, logs, packets, sessions, resources, and endpoint behavior.

Test Expected behavior, prohibited behavior, dependency loss, partial failure, scale, recovery, and rollback.

Measure Availability, latency, loss, convergence, risk, resource use, change success, detection quality, and user or mission outcome.
Reconcile Intended state against observed network, security, identity, application, data, and evidence records.

$5 2.3 Dynamic groups and synchronization

Dynamic groups and synchronization must be engineered as an observable mechanism rather than a product label or checklist
item. Update membership through source of truth, orchestration, cloud, virtualization, endpoint, and security systems. The
design should name its authoritative inputs, state transitions, dependencies, limits, security boundaries, operational owner,
telemetry, failure behavior, and acceptance criteria.

This guide traces the subject through the workload identity, labels, dependency, policy, enforcement point, flow, application
outcome, and attack-path evidence chain. A configured feature, established session, successful control-plane exchange, or
green dashboard is not sufficient proof. Intended state must be reconciled with applied state, real traffic or transactions,
negative tests, degraded behavior, recovery, and the resulting service or security outcome.

A production implementation starts with a minimal known-good baseline and explicit invariants. Introduce one dependency or
capability at a time, preserve before-state evidence, test positive and prohibited behavior, inject realistic failures, measure
convergence or recovery, and retain a tested rollback. Automation must stop safely when authority, freshness, identity, capacity,
or observed outcomes are ambiguous.

Troubleshooting locates the first divergence from the expected state machine or end-to-end transaction. Inspect both directions
and all administrative boundaries; account for caching, eventual consistency, stale identity, time, recursive dependencies,
asymmetric paths, encapsulation, hardware offload, partial failure, and missing telemetry. Closure requires a causal
explanation, reproducible evidence, validated restoration, residual limitations, and prevention or monitoring actions.
Engineering practices

Define authority, ownership, scope, dependencies, limits, and acceptance criteria for dynamic groups and synchronization.

Model the expected state, trust boundaries, and transaction before implementation or troubleshooting.

Validate intended configuration, active control state, applied enforcement or forwarding, and end-to-end outcome independently.

Test normal, prohibited, degraded, failed, recovery, upgrade, and rollback conditions.

Preserve topology, identity, policy, configuration, packet, telemetry, log, timing, and service evidence.

Automate through typed data, deterministic gates, canaries, bounded authority, and reversible changes.

Failure patterns
Treating dynamic groups and synchronization as a vendor feature instead of an end-to-end engineering system.
Relying on intended configuration or controller state without proving applied and operational behavior.
Ignoring reverse paths, external dependencies, identity, time, resource limits, or partial failure.

Changing several variables before preserving evidence and stating a falsifiable hypothesis.
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Allowing automation or Al to act on stale, conflicting, unverified, or unauthorized inputs.

Declaring success after one positive probe without negative tests, scale checks, rollback, and recurrence monitoring.
Validation and evidence

Examine Requirements, architecture, identities, models, policy, configuration, ownership, and dependencies for dynamic groups and
synchronization.

Observe Control state, applied policy or forwarding, telemetry, logs, packets, sessions, resources, and endpoint behavior.

Test Expected behavior, prohibited behavior, dependency loss, partial failure, scale, recovery, and rollback.

Measure Availability, latency, loss, convergence, risk, resource use, change success, detection quality, and user or mission outcome.
Reconcile Intended state against observed network, security, identity, application, data, and evidence records.

@ 2.4 Stale, conflicting, and spoofed identity

Stale, conflicting, and spoofed identity must be engineered as an observable mechanism rather than a product label or checklist
item. Detect outdated labels, duplicate identities, unauthorized changes, races, and fallback behavior. The design should name
its authoritative inputs, state transitions, dependencies, limits, security boundaries, operational owner, telemetry, failure
behavior, and acceptance criteria.

This guide traces the subject through the workload identity, labels, dependency, policy, enforcement point, flow, application
outcome, and attack-path evidence chain. A configured feature, established session, successful control-plane exchange, or
green dashboard is not sufficient proof. Intended state must be reconciled with applied state, real traffic or transactions,
negative tests, degraded behavior, recovery, and the resulting service or security outcome.

A production implementation starts with a minimal known-good baseline and explicit invariants. Introduce one dependency or
capability at a time, preserve before-state evidence, test positive and prohibited behavior, inject realistic failures, measure
convergence or recovery, and retain a tested rollback. Automation must stop safely when authority, freshness, identity, capacity,
or observed outcomes are ambiguous.

Troubleshooting locates the first divergence from the expected state machine or end-to-end transaction. Inspect both directions
and all administrative boundaries; account for caching, eventual consistency, stale identity, time, recursive dependencies,
asymmetric paths, encapsulation, hardware offload, partial failure, and missing telemetry. Closure requires a causal
explanation, reproducible evidence, validated restoration, residual limitations, and prevention or monitoring actions.
Engineering practices

Define authority, ownership, scope, dependencies, limits, and acceptance criteria for stale, conflicting, and spoofed identity.

Model the expected state, trust boundaries, and transaction before implementation or troubleshooting.

Validate intended configuration, active control state, applied enforcement or forwarding, and end-to-end outcome independently.

Test normal, prohibited, degraded, failed, recovery, upgrade, and rollback conditions.

Preserve topology, identity, policy, configuration, packet, telemetry, log, timing, and service evidence.

Automate through typed data, deterministic gates, canaries, bounded authority, and reversible changes.

Failure patterns
Treating stale, conflicting, and spoofed identity as a vendor feature instead of an end-to-end engineering system.
Relying on intended configuration or controller state without proving applied and operational behavior.
Ignoring reverse paths, external dependencies, identity, time, resource limits, or partial failure.
Changing several variables before preserving evidence and stating a falsifiable hypothesis.
Allowing automation or Al to act on stale, conflicting, unverified, or unauthorized inputs.

Declaring success after one positive probe without negative tests, scale checks, rollback, and recurrence monitoring.
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Validation and evidence

Examine Requirements, architecture, identities, models, policy, configuration, ownership, and dependencies for stale, conflicting,
and spoofed identity.

Observe Control state, applied policy or forwarding, telemetry, logs, packets, sessions, resources, and endpoint behavior.

Test Expected behavior, prohibited behavior, dependency loss, partial failure, scale, recovery, and rollback.

Measure Availability, latency, loss, convergence, risk, resource use, change success, detection quality, and user or mission outcome.
Reconcile Intended state against observed network, security, identity, application, data, and evidence records.
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Chapter 02 laboratory and review

Practical laboratory
Design a workload identity and label schema, then test scale-up, replacement, migration, stale metadata, and unauthorized label
changes.

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 cryptographically bound labels, confidential attestation, semantic policy, and decentralized workload identity.

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

Dependency discovery and application mapping

Learn required communication without treating every observed flow as legitimate.

Learn required communication without treating every observed flow as legitimate.

+5 3.1 Flow and process observation

Flow and process observation must be engineered as an observable mechanism rather than a product label or checklist item.
Collect network flows, packets, sockets, processes, service calls, DNS, identity, application traces, and configuration. The design
should name its authoritative inputs, state transitions, dependencies, limits, security boundaries, operational owner, telemetry,
failure behavior, and acceptance criteria.

This guide traces the subject through the workload identity, labels, dependency, policy, enforcement point, flow, application
outcome, and attack-path evidence chain. A configured feature, established session, successful control-plane exchange, or
green dashboard is not sufficient proof. Intended state must be reconciled with applied state, real traffic or transactions,
negative tests, degraded behavior, recovery, and the resulting service or security outcome.

A production implementation starts with a minimal known-good baseline and explicit invariants. Introduce one dependency or
capability at a time, preserve before-state evidence, test positive and prohibited behavior, inject realistic failures, measure
convergence or recovery, and retain a tested rollback. Automation must stop safely when authority, freshness, identity, capacity,
or observed outcomes are ambiguous.

Troubleshooting locates the first divergence from the expected state machine or end-to-end transaction. Inspect both directions
and all administrative boundaries; account for caching, eventual consistency, stale identity, time, recursive dependencies,
asymmetric paths, encapsulation, hardware offload, partial failure, and missing telemetry. Closure requires a causal
explanation, reproducible evidence, validated restoration, residual limitations, and prevention or monitoring actions.
Engineering practices

Define authority, ownership, scope, dependencies, limits, and acceptance criteria for flow and process observation.

Model the expected state, trust boundaries, and transaction before implementation or troubleshooting.

Validate intended configuration, active control state, applied enforcement or forwarding, and end-to-end outcome independently.

Test normal, prohibited, degraded, failed, recovery, upgrade, and rollback conditions.

Preserve topology, identity, policy, configuration, packet, telemetry, log, timing, and service evidence.

Automate through typed data, deterministic gates, canaries, bounded authority, and reversible changes.

Failure patterns
Treating flow and process observation as a vendor feature instead of an end-to-end engineering system.
Relying on intended configuration or controller state without proving applied and operational behavior.
Ignoring reverse paths, external dependencies, identity, time, resource limits, or partial failure.
Changing several variables before preserving evidence and stating a falsifiable hypothesis.
Allowing automation or Al to act on stale, conflicting, unverified, or unauthorized inputs.

Declaring success after one positive probe without negative tests, scale checks, rollback, and recurrence monitoring.
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Validation and evidence

Examine Requirements, architecture, identities, models, policy, configuration, ownership, and dependencies for flow and process
observation.

Observe Control state, applied policy or forwarding, telemetry, logs, packets, sessions, resources, and endpoint behavior.

Test Expected behavior, prohibited behavior, dependency loss, partial failure, scale, recovery, and rollback.

Measure Availability, latency, loss, convergence, risk, resource use, change success, detection quality, and user or mission outcome.
Reconcile Intended state against observed network, security, identity, application, data, and evidence records.

@ 3.2 Baseline and seasonality

Baseline and seasonality must be engineered as an observable mechanism rather than a product label or checklist item.
Observe deployment, maintenance, failover, backup, batch, recovery, scale, and rare business workflows. The design should
name its authoritative inputs, state transitions, dependencies, limits, security boundaries, operational owner, telemetry, failure
behavior, and acceptance criteria.

This guide traces the subject through the workload identity, labels, dependency, policy, enforcement point, flow, application
outcome, and attack-path evidence chain. A configured feature, established session, successful control-plane exchange, or
green dashboard is not sufficient proof. Intended state must be reconciled with applied state, real traffic or transactions,
negative tests, degraded behavior, recovery, and the resulting service or security outcome.

A production implementation starts with a minimal known-good baseline and explicit invariants. Introduce one dependency or
capability at a time, preserve before-state evidence, test positive and prohibited behavior, inject realistic failures, measure
convergence or recovery, and retain a tested rollback. Automation must stop safely when authority, freshness, identity, capacity,
or observed outcomes are ambiguous.

Troubleshooting locates the first divergence from the expected state machine or end-to-end transaction. Inspect both directions
and all administrative boundaries; account for caching, eventual consistency, stale identity, time, recursive dependencies,
asymmetric paths, encapsulation, hardware offload, partial failure, and missing telemetry. Closure requires a causal
explanation, reproducible evidence, validated restoration, residual limitations, and prevention or monitoring actions.

Engineering practices
Define authority, ownership, scope, dependencies, limits, and acceptance criteria for baseline and seasonality.
Model the expected state, trust boundaries, and transaction before implementation or troubleshooting.
Validate intended configuration, active control state, applied enforcement or forwarding, and end-to-end outcome independently.
Test normal, prohibited, degraded, failed, recovery, upgrade, and rollback conditions.
Preserve topology, identity, policy, configuration, packet, telemetry, log, timing, and service evidence.

Automate through typed data, deterministic gates, canaries, bounded authority, and reversible changes.

policy:
source:
app: storefront
tier: web
environment: production
destination:
app: storefront
tier: api
environment: production
service: tcp/8443
identity_required: true
default: deny
rollout:
stages: [observe, simulate, alert, canary, enforce]
rollback_on: [required-flow-loss, identity-stale, controller-partition]
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Failure patterns
Treating baseline and seasonality as a vendor feature instead of an end-to-end engineering system.
Relying on intended configuration or controller state without proving applied and operational behavior.
Ignoring reverse paths, external dependencies, identity, time, resource limits, or partial failure.
Changing several variables before preserving evidence and stating a falsifiable hypothesis.
Allowing automation or Al to act on stale, conflicting, unverified, or unauthorized inputs.

Declaring success after one positive probe without negative tests, scale checks, rollback, and recurrence monitoring.

Validation and evidence

Examine Requirements, architecture, identities, models, policy, configuration, ownership, and dependencies for baseline and
seasonality.

Observe Control state, applied policy or forwarding, telemetry, logs, packets, sessions, resources, and endpoint behavior.

Test Expected behavior, prohibited behavior, dependency loss, partial failure, scale, recovery, and rollback.

Measure Availability, latency, loss, convergence, risk, resource use, change success, detection quality, and user or mission outcome.

Reconcile Intended state against observed network, security, identity, application, data, and evidence records.

+5 3.3 Dependency classification

Dependency classification must be engineered as an observable mechanism rather than a product label or checklist item.
Separate required, optional, administrative, discovery, monitoring, update, backup, external, and suspicious traffic. The design
should name its authoritative inputs, state transitions, dependencies, limits, security boundaries, operational owner, telemetry,
failure behavior, and acceptance criteria.

This guide traces the subject through the workload identity, labels, dependency, policy, enforcement point, flow, application
outcome, and attack-path evidence chain. A configured feature, established session, successful control-plane exchange, or
green dashboard is not sufficient proof. Intended state must be reconciled with applied state, real traffic or transactions,
negative tests, degraded behavior, recovery, and the resulting service or security outcome.

A production implementation starts with a minimal known-good baseline and explicit invariants. Introduce one dependency or
capability at a time, preserve before-state evidence, test positive and prohibited behavior, inject realistic failures, measure
convergence or recovery, and retain a tested rollback. Automation must stop safely when authority, freshness, identity, capacity,
or observed outcomes are ambiguous.

Troubleshooting locates the first divergence from the expected state machine or end-to-end transaction. Inspect both directions
and all administrative boundaries; account for caching, eventual consistency, stale identity, time, recursive dependencies,
asymmetric paths, encapsulation, hardware offload, partial failure, and missing telemetry. Closure requires a causal
explanation, reproducible evidence, validated restoration, residual limitations, and prevention or monitoring actions.
Engineering practices

Define authority, ownership, scope, dependencies, limits, and acceptance criteria for dependency classification.

Model the expected state, trust boundaries, and transaction before implementation or troubleshooting.

Validate intended configuration, active control state, applied enforcement or forwarding, and end-to-end outcome independently.

Test normal, prohibited, degraded, failed, recovery, upgrade, and rollback conditions.

Preserve topology, identity, policy, configuration, packet, telemetry, log, timing, and service evidence.

Automate through typed data, deterministic gates, canaries, bounded authority, and reversible changes.

Failure patterns
Treating dependency classification as a vendor feature instead of an end-to-end engineering system.

Relying on intended configuration or controller state without proving applied and operational behavior.
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Ignoring reverse paths, external dependencies, identity, time, resource limits, or partial failure.
Changing several variables before preserving evidence and stating a falsifiable hypothesis.
Allowing automation or Al to act on stale, conflicting, unverified, or unauthorized inputs.

Declaring success after one positive probe without negative tests, scale checks, rollback, and recurrence monitoring.
Validation and evidence

Examine Requirements, architecture, identities, models, policy, configuration, ownership, and dependencies for dependency
classification.

Observe Control state, applied policy or forwarding, telemetry, logs, packets, sessions, resources, and endpoint behavior.

Test Expected behavior, prohibited behavior, dependency loss, partial failure, scale, recovery, and rollback.

Measure Availability, latency, loss, convergence, risk, resource use, change success, detection quality, and user or mission outcome.
Reconcile Intended state against observed network, security, identity, application, data, and evidence records.

@ 3.4 Owner validation and evidence

Owner validation and evidence must be engineered as an observable mechanism rather than a product label or checklist item.
Require owners to confirm purpose, direction, service, identity, frequency, data, and failure impact. The design should name its
authoritative inputs, state transitions, dependencies, limits, security boundaries, operational owner, telemetry, failure behavior,
and acceptance criteria.

This guide traces the subject through the workload identity, labels, dependency, policy, enforcement point, flow, application
outcome, and attack-path evidence chain. A configured feature, established session, successful control-plane exchange, or
green dashboard is not sufficient proof. Intended state must be reconciled with applied state, real traffic or transactions,
negative tests, degraded behavior, recovery, and the resulting service or security outcome.

A production implementation starts with a minimal known-good baseline and explicit invariants. Introduce one dependency or
capability at a time, preserve before-state evidence, test positive and prohibited behavior, inject realistic failures, measure
convergence or recovery, and retain a tested rollback. Automation must stop safely when authority, freshness, identity, capacity,
or observed outcomes are ambiguous.

Troubleshooting locates the first divergence from the expected state machine or end-to-end transaction. Inspect both directions
and all administrative boundaries; account for caching, eventual consistency, stale identity, time, recursive dependencies,
asymmetric paths, encapsulation, hardware offload, partial failure, and missing telemetry. Closure requires a causal
explanation, reproducible evidence, validated restoration, residual limitations, and prevention or monitoring actions.
Engineering practices

Define authority, ownership, scope, dependencies, limits, and acceptance criteria for owner validation and evidence.

Model the expected state, trust boundaries, and transaction before implementation or troubleshooting.

Validate intended configuration, active control state, applied enforcement or forwarding, and end-to-end outcome independently.

Test normal, prohibited, degraded, failed, recovery, upgrade, and rollback conditions.

Preserve topology, identity, policy, configuration, packet, telemetry, log, timing, and service evidence.

Automate through typed data, deterministic gates, canaries, bounded authority, and reversible changes.

Failure patterns
Treating owner validation and evidence as a vendor feature instead of an end-to-end engineering system.
Relying on intended configuration or controller state without proving applied and operational behavior.
Ignoring reverse paths, external dependencies, identity, time, resource limits, or partial failure.
Changing several variables before preserving evidence and stating a falsifiable hypothesis.

Allowing automation or Al to act on stale, conflicting, unverified, or unauthorized inputs.

Mythos Systems MYTHOS-SEC - Cybersecurity, Security Engineering & Cryptography 0020



MYTHOS-FG-SEC-0005 MYTHOS TECHNICAL LIBRARY / LIVING FIELD GUIDE CANDIDATE FOCUSED FIELD GUIDE

Declaring success after one positive probe without negative tests, scale checks, rollback, and recurrence monitoring.

Validation and evidence

Examine Requirements, architecture, identities, models, policy, configuration, ownership, and dependencies for owner validation and
evidence.

Observe Control state, applied policy or forwarding, telemetry, logs, packets, sessions, resources, and endpoint behavior.

Test Expected behavior, prohibited behavior, dependency loss, partial failure, scale, recovery, and rollback.

Measure Availability, latency, loss, convergence, risk, resource use, change success, detection quality, and user or mission outcome.

Reconcile Intended state against observed network, security, identity, application, data, and evidence records.
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Chapter 03 laboratory and review

Practical laboratory
Observe an application across normal and maintenance periods, build a dependency graph, and reject at least one unjustified
observed flow.

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 trace-to-policy synthesis, causal dependency inference, digital twins, and Al policy proposals with evidence.

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

Policy models and least privilege

Express communication intent in policy that remains reviewable and testable.

Express communication intent in policy that remains reviewable and testable.

+5 4.1 Default deny and explicit allow

Default deny and explicit allow must be engineered as an observable mechanism rather than a product label or checklist item.
Define source, destination, identity, application, service, direction, environment, duration, and state. The design should name its
authoritative inputs, state transitions, dependencies, limits, security boundaries, operational owner, telemetry, failure behavior,
and acceptance criteria.

This guide traces the subject through the workload identity, labels, dependency, policy, enforcement point, flow, application
outcome, and attack-path evidence chain. A configured feature, established session, successful control-plane exchange, or
green dashboard is not sufficient proof. Intended state must be reconciled with applied state, real traffic or transactions,
negative tests, degraded behavior, recovery, and the resulting service or security outcome.

A production implementation starts with a minimal known-good baseline and explicit invariants. Introduce one dependency or
capability at a time, preserve before-state evidence, test positive and prohibited behavior, inject realistic failures, measure
convergence or recovery, and retain a tested rollback. Automation must stop safely when authority, freshness, identity, capacity,
or observed outcomes are ambiguous.

Troubleshooting locates the first divergence from the expected state machine or end-to-end transaction. Inspect both directions
and all administrative boundaries; account for caching, eventual consistency, stale identity, time, recursive dependencies,
asymmetric paths, encapsulation, hardware offload, partial failure, and missing telemetry. Closure requires a causal
explanation, reproducible evidence, validated restoration, residual limitations, and prevention or monitoring actions.
Engineering practices

Define authority, ownership, scope, dependencies, limits, and acceptance criteria for default deny and explicit allow.

Model the expected state, trust boundaries, and transaction before implementation or troubleshooting.

Validate intended configuration, active control state, applied enforcement or forwarding, and end-to-end outcome independently.

Test normal, prohibited, degraded, failed, recovery, upgrade, and rollback conditions.

Preserve topology, identity, policy, configuration, packet, telemetry, log, timing, and service evidence.

Automate through typed data, deterministic gates, canaries, bounded authority, and reversible changes.

Failure patterns
Treating default deny and explicit allow as a vendor feature instead of an end-to-end engineering system.
Relying on intended configuration or controller state without proving applied and operational behavior.
Ignoring reverse paths, external dependencies, identity, time, resource limits, or partial failure.
Changing several variables before preserving evidence and stating a falsifiable hypothesis.
Allowing automation or Al to act on stale, conflicting, unverified, or unauthorized inputs.

Declaring success after one positive probe without negative tests, scale checks, rollback, and recurrence monitoring.
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Validation and evidence

Examine Requirements, architecture, identities, models, policy, configuration, ownership, and dependencies for default deny and
explicit allow.

Observe Control state, applied policy or forwarding, telemetry, logs, packets, sessions, resources, and endpoint behavior.

Test Expected behavior, prohibited behavior, dependency loss, partial failure, scale, recovery, and rollback.

Measure Availability, latency, loss, convergence, risk, resource use, change success, detection quality, and user or mission outcome.
Reconcile Intended state against observed network, security, identity, application, data, and evidence records.

@ 4.2 Tier and application policy

Tier and application policy must be engineered as an observable mechanism rather than a product label or checklist item.
Control user-to-web, web-to-application, application-to-data, shared services, management, and external communication. The
design should name its authoritative inputs, state transitions, dependencies, limits, security boundaries, operational owner,
telemetry, failure behavior, and acceptance criteria.

This guide traces the subject through the workload identity, labels, dependency, policy, enforcement point, flow, application
outcome, and attack-path evidence chain. A configured feature, established session, successful control-plane exchange, or
green dashboard is not sufficient proof. Intended state must be reconciled with applied state, real traffic or transactions,
negative tests, degraded behavior, recovery, and the resulting service or security outcome.

A production implementation starts with a minimal known-good baseline and explicit invariants. Introduce one dependency or
capability at a time, preserve before-state evidence, test positive and prohibited behavior, inject realistic failures, measure
convergence or recovery, and retain a tested rollback. Automation must stop safely when authority, freshness, identity, capacity,
or observed outcomes are ambiguous.

Troubleshooting locates the first divergence from the expected state machine or end-to-end transaction. Inspect both directions
and all administrative boundaries; account for caching, eventual consistency, stale identity, time, recursive dependencies,
asymmetric paths, encapsulation, hardware offload, partial failure, and missing telemetry. Closure requires a causal
explanation, reproducible evidence, validated restoration, residual limitations, and prevention or monitoring actions.

Engineering practices
Define authority, ownership, scope, dependencies, limits, and acceptance criteria for tier and application policy.
Model the expected state, trust boundaries, and transaction before implementation or troubleshooting.
Validate intended configuration, active control state, applied enforcement or forwarding, and end-to-end outcome independently.
Test normal, prohibited, degraded, failed, recovery, upgrade, and rollback conditions.
Preserve topology, identity, policy, configuration, packet, telemetry, log, timing, and service evidence.

Automate through typed data, deterministic gates, canaries, bounded authority, and reversible changes.

policy:
source:
app: storefront
tier: web
environment: production
destination:
app: storefront
tier: api
environment: production
service: tcp/8443
identity_required: true
default: deny
rollout:
stages: [observe, simulate, alert, canary, enforce]
rollback_on: [required-flow-loss, identity-stale, controller-partition]
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Failure patterns
Treating tier and application policy as a vendor feature instead of an end-to-end engineering system.
Relying on intended configuration or controller state without proving applied and operational behavior.
Ignoring reverse paths, external dependencies, identity, time, resource limits, or partial failure.
Changing several variables before preserving evidence and stating a falsifiable hypothesis.
Allowing automation or Al to act on stale, conflicting, unverified, or unauthorized inputs.

Declaring success after one positive probe without negative tests, scale checks, rollback, and recurrence monitoring.

Validation and evidence

Examine Requirements, architecture, identities, models, policy, configuration, ownership, and dependencies for tier and application
policy.

Observe Control state, applied policy or forwarding, telemetry, logs, packets, sessions, resources, and endpoint behavior.

Test Expected behavior, prohibited behavior, dependency loss, partial failure, scale, recovery, and rollback.

Measure Availability, latency, loss, convergence, risk, resource use, change success, detection quality, and user or mission outcome.

Reconcile Intended state against observed network, security, identity, application, data, and evidence records.

t5 4.3 Exceptions and temporary access

Exceptions and temporary access must be engineered as an observable mechanism rather than a product label or checklist
item. Use owner, justification, scope, expiry, compensating controls, monitoring, approval, and removal evidence. The design
should name its authoritative inputs, state transitions, dependencies, limits, security boundaries, operational owner, telemetry,
failure behavior, and acceptance criteria.

This guide traces the subject through the workload identity, labels, dependency, policy, enforcement point, flow, application
outcome, and attack-path evidence chain. A configured feature, established session, successful control-plane exchange, or
green dashboard is not sufficient proof. Intended state must be reconciled with applied state, real traffic or transactions,
negative tests, degraded behavior, recovery, and the resulting service or security outcome.

A production implementation starts with a minimal known-good baseline and explicit invariants. Introduce one dependency or
capability at a time, preserve before-state evidence, test positive and prohibited behavior, inject realistic failures, measure
convergence or recovery, and retain a tested rollback. Automation must stop safely when authority, freshness, identity, capacity,
or observed outcomes are ambiguous.

Troubleshooting locates the first divergence from the expected state machine or end-to-end transaction. Inspect both directions
and all administrative boundaries; account for caching, eventual consistency, stale identity, time, recursive dependencies,
asymmetric paths, encapsulation, hardware offload, partial failure, and missing telemetry. Closure requires a causal
explanation, reproducible evidence, validated restoration, residual limitations, and prevention or monitoring actions.
Engineering practices

Define authority, ownership, scope, dependencies, limits, and acceptance criteria for exceptions and temporary access.

Model the expected state, trust boundaries, and transaction before implementation or troubleshooting.

Validate intended configuration, active control state, applied enforcement or forwarding, and end-to-end outcome independently.

Test normal, prohibited, degraded, failed, recovery, upgrade, and rollback conditions.

Preserve topology, identity, policy, configuration, packet, telemetry, log, timing, and service evidence.

Automate through typed data, deterministic gates, canaries, bounded authority, and reversible changes.

Failure patterns
Treating exceptions and temporary access as a vendor feature instead of an end-to-end engineering system.

Relying on intended configuration or controller state without proving applied and operational behavior.
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Ignoring reverse paths, external dependencies, identity, time, resource limits, or partial failure.
Changing several variables before preserving evidence and stating a falsifiable hypothesis.
Allowing automation or Al to act on stale, conflicting, unverified, or unauthorized inputs.

Declaring success after one positive probe without negative tests, scale checks, rollback, and recurrence monitoring.
Validation and evidence

Examine Requirements, architecture, identities, models, policy, configuration, ownership, and dependencies for exceptions and
temporary access.

Observe Control state, applied policy or forwarding, telemetry, logs, packets, sessions, resources, and endpoint behavior.

Test Expected behavior, prohibited behavior, dependency loss, partial failure, scale, recovery, and rollback.

Measure Availability, latency, loss, convergence, risk, resource use, change success, detection quality, and user or mission outcome.
Reconcile Intended state against observed network, security, identity, application, data, and evidence records.

@ 4.4 Policy conflicts and precedence

Policy conflicts and precedence must be engineered as an observable mechanism rather than a product label or checklist item.
Resolve overlapping enforcement, global and local rules, network and service policy, and fail-open or fail-closed behavior. The
design should name its authoritative inputs, state transitions, dependencies, limits, security boundaries, operational owner,
telemetry, failure behavior, and acceptance criteria.

This guide traces the subject through the workload identity, labels, dependency, policy, enforcement point, flow, application
outcome, and attack-path evidence chain. A configured feature, established session, successful control-plane exchange, or
green dashboard is not sufficient proof. Intended state must be reconciled with applied state, real traffic or transactions,
negative tests, degraded behavior, recovery, and the resulting service or security outcome.

A production implementation starts with a minimal known-good baseline and explicit invariants. Introduce one dependency or
capability at a time, preserve before-state evidence, test positive and prohibited behavior, inject realistic failures, measure
convergence or recovery, and retain a tested rollback. Automation must stop safely when authority, freshness, identity, capacity,
or observed outcomes are ambiguous.

Troubleshooting locates the first divergence from the expected state machine or end-to-end transaction. Inspect both directions
and all administrative boundaries; account for caching, eventual consistency, stale identity, time, recursive dependencies,
asymmetric paths, encapsulation, hardware offload, partial failure, and missing telemetry. Closure requires a causal
explanation, reproducible evidence, validated restoration, residual limitations, and prevention or monitoring actions.
Engineering practices

Define authority, ownership, scope, dependencies, limits, and acceptance criteria for policy conflicts and precedence.

Model the expected state, trust boundaries, and transaction before implementation or troubleshooting.

Validate intended configuration, active control state, applied enforcement or forwarding, and end-to-end outcome independently.

Test normal, prohibited, degraded, failed, recovery, upgrade, and rollback conditions.

Preserve topology, identity, policy, configuration, packet, telemetry, log, timing, and service evidence.

Automate through typed data, deterministic gates, canaries, bounded authority, and reversible changes.

Failure patterns
Treating policy conflicts and precedence as a vendor feature instead of an end-to-end engineering system.
Relying on intended configuration or controller state without proving applied and operational behavior.
Ignoring reverse paths, external dependencies, identity, time, resource limits, or partial failure.
Changing several variables before preserving evidence and stating a falsifiable hypothesis.

Allowing automation or Al to act on stale, conflicting, unverified, or unauthorized inputs.
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Declaring success after one positive probe without negative tests, scale checks, rollback, and recurrence monitoring.

Validation and evidence

Examine Requirements, architecture, identities, models, policy, configuration, ownership, and dependencies for policy conflicts and
precedence.

Observe Control state, applied policy or forwarding, telemetry, logs, packets, sessions, resources, and endpoint behavior.

Test Expected behavior, prohibited behavior, dependency loss, partial failure, scale, recovery, and rollback.

Measure Availability, latency, loss, convergence, risk, resource use, change success, detection quality, and user or mission outcome.

Reconcile Intended state against observed network, security, identity, application, data, and evidence records.
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Chapter 04 laboratory and review

Practical laboratory
Convert a dependency graph into least-privilege policy, test denied and required flows, then add an expiring exception.

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

Evaluate formal policy verification, attribute-based access, intent languages, and continuous authorization of service calls.

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

Cloud, Kubernetes, and service-mesh

gm i&[&ﬁmgnxem infrastructure without assuming one layer sees every path.

Apply segmentation across modern infrastructure without assuming one layer sees every path.

$5 5.1 Cloud security groups and network controls

Cloud security groups and network controls must be engineered as an observable mechanism rather than a product label or
checklist item. Use VPC boundaries, security groups, firewall policy, tags, routes, endpoints, private links, and egress controls.
The design should name its authoritative inputs, state transitions, dependencies, limits, security boundaries, operational owner,
telemetry, failure behavior, and acceptance criteria.

This guide traces the subject through the workload identity, labels, dependency, policy, enforcement point, flow, application
outcome, and attack-path evidence chain. A configured feature, established session, successful control-plane exchange, or
green dashboard is not sufficient proof. Intended state must be reconciled with applied state, real traffic or transactions,
negative tests, degraded behavior, recovery, and the resulting service or security outcome.

A production implementation starts with a minimal known-good baseline and explicit invariants. Introduce one dependency or
capability at a time, preserve before-state evidence, test positive and prohibited behavior, inject realistic failures, measure
convergence or recovery, and retain a tested rollback. Automation must stop safely when authority, freshness, identity, capacity,
or observed outcomes are ambiguous.

Troubleshooting locates the first divergence from the expected state machine or end-to-end transaction. Inspect both directions
and all administrative boundaries; account for caching, eventual consistency, stale identity, time, recursive dependencies,
asymmetric paths, encapsulation, hardware offload, partial failure, and missing telemetry. Closure requires a causal
explanation, reproducible evidence, validated restoration, residual limitations, and prevention or monitoring actions.
Engineering practices

Define authority, ownership, scope, dependencies, limits, and acceptance criteria for cloud security groups and network controls.

Model the expected state, trust boundaries, and transaction before implementation or troubleshooting.

Validate intended configuration, active control state, applied enforcement or forwarding, and end-to-end outcome independently.

Test normal, prohibited, degraded, failed, recovery, upgrade, and rollback conditions.

Preserve topology, identity, policy, configuration, packet, telemetry, log, timing, and service evidence.

Automate through typed data, deterministic gates, canaries, bounded authority, and reversible changes.

Failure patterns
Treating cloud security groups and network controls as a vendor feature instead of an end-to-end engineering system.
Relying on intended configuration or controller state without proving applied and operational behavior.
Ignoring reverse paths, external dependencies, identity, time, resource limits, or partial failure.
Changing several variables before preserving evidence and stating a falsifiable hypothesis.
Allowing automation or Al to act on stale, conflicting, unverified, or unauthorized inputs.

Declaring success after one positive probe without negative tests, scale checks, rollback, and recurrence monitoring.
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Validation and evidence

Examine Requirements, architecture, identities, models, policy, configuration, ownership, and dependencies for cloud security
groups and network controls.

Observe Control state, applied policy or forwarding, telemetry, logs, packets, sessions, resources, and endpoint behavior.

Test Expected behavior, prohibited behavior, dependency loss, partial failure, scale, recovery, and rollback.

Measure Availability, latency, loss, convergence, risk, resource use, change success, detection quality, and user or mission outcome.
Reconcile Intended state against observed network, security, identity, application, data, and evidence records.

@ 5.2 Kubernetes network policy

Kubernetes network policy must be engineered as an observable mechanism rather than a product label or checklist item.
Understand selectors, ingress, egress, namespaces, CNI implementation, defaults, DNS, host networking, and unsupported
behavior. The design should name its authoritative inputs, state transitions, dependencies, limits, security boundaries,
operational owner, telemetry, failure behavior, and acceptance criteria.

This guide traces the subject through the workload identity, labels, dependency, policy, enforcement point, flow, application
outcome, and attack-path evidence chain. A configured feature, established session, successful control-plane exchange, or
green dashboard is not sufficient proof. Intended state must be reconciled with applied state, real traffic or transactions,
negative tests, degraded behavior, recovery, and the resulting service or security outcome.

A production implementation starts with a minimal known-good baseline and explicit invariants. Introduce one dependency or
capability at a time, preserve before-state evidence, test positive and prohibited behavior, inject realistic failures, measure
convergence or recovery, and retain a tested rollback. Automation must stop safely when authority, freshness, identity, capacity,
or observed outcomes are ambiguous.

Troubleshooting locates the first divergence from the expected state machine or end-to-end transaction. Inspect both directions
and all administrative boundaries; account for caching, eventual consistency, stale identity, time, recursive dependencies,
asymmetric paths, encapsulation, hardware offload, partial failure, and missing telemetry. Closure requires a causal
explanation, reproducible evidence, validated restoration, residual limitations, and prevention or monitoring actions.

Engineering practices
Define authority, ownership, scope, dependencies, limits, and acceptance criteria for kubernetes network policy.
Model the expected state, trust boundaries, and transaction before implementation or troubleshooting.
Validate intended configuration, active control state, applied enforcement or forwarding, and end-to-end outcome independently.
Test normal, prohibited, degraded, failed, recovery, upgrade, and rollback conditions.
Preserve topology, identity, policy, configuration, packet, telemetry, log, timing, and service evidence.

Automate through typed data, deterministic gates, canaries, bounded authority, and reversible changes.

policy:
source:
app: storefront
tier: web
environment: production
destination:
app: storefront
tier: api
environment: production
service: tcp/8443
identity_required: true
default: deny
rollout:
stages: [observe, simulate, alert, canary, enforce]
rollback_on: [required-flow-loss, identity-stale, controller-partition]
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Failure patterns
Treating kubernetes network policy as a vendor feature instead of an end-to-end engineering system.
Relying on intended configuration or controller state without proving applied and operational behavior.
Ignoring reverse paths, external dependencies, identity, time, resource limits, or partial failure.
Changing several variables before preserving evidence and stating a falsifiable hypothesis.
Allowing automation or Al to act on stale, conflicting, unverified, or unauthorized inputs.

Declaring success after one positive probe without negative tests, scale checks, rollback, and recurrence monitoring.

Validation and evidence

Examine Requirements, architecture, identities, models, policy, configuration, ownership, and dependencies for kubernetes network
policy.

Observe Control state, applied policy or forwarding, telemetry, logs, packets, sessions, resources, and endpoint behavior.

Test Expected behavior, prohibited behavior, dependency loss, partial failure, scale, recovery, and rollback.

Measure Availability, latency, loss, convergence, risk, resource use, change success, detection quality, and user or mission outcome.

Reconcile Intended state against observed network, security, identity, application, data, and evidence records.

¢ 5.3 Service mesh authorization

Service mesh authorization must be engineered as an observable mechanism rather than a product label or checklist item. Use
mutual identity, service accounts, request attributes, routes, methods, tenants, policy, telemetry, and bypass controls. The
design should name its authoritative inputs, state transitions, dependencies, limits, security boundaries, operational owner,
telemetry, failure behavior, and acceptance criteria.

This guide traces the subject through the workload identity, labels, dependency, policy, enforcement point, flow, application
outcome, and attack-path evidence chain. A configured feature, established session, successful control-plane exchange, or
green dashboard is not sufficient proof. Intended state must be reconciled with applied state, real traffic or transactions,
negative tests, degraded behavior, recovery, and the resulting service or security outcome.

A production implementation starts with a minimal known-good baseline and explicit invariants. Introduce one dependency or
capability at a time, preserve before-state evidence, test positive and prohibited behavior, inject realistic failures, measure
convergence or recovery, and retain a tested rollback. Automation must stop safely when authority, freshness, identity, capacity,
or observed outcomes are ambiguous.

Troubleshooting locates the first divergence from the expected state machine or end-to-end transaction. Inspect both directions
and all administrative boundaries; account for caching, eventual consistency, stale identity, time, recursive dependencies,
asymmetric paths, encapsulation, hardware offload, partial failure, and missing telemetry. Closure requires a causal
explanation, reproducible evidence, validated restoration, residual limitations, and prevention or monitoring actions.
Engineering practices

Define authority, ownership, scope, dependencies, limits, and acceptance criteria for service mesh authorization.

Model the expected state, trust boundaries, and transaction before implementation or troubleshooting.

Validate intended configuration, active control state, applied enforcement or forwarding, and end-to-end outcome independently.

Test normal, prohibited, degraded, failed, recovery, upgrade, and rollback conditions.

Preserve topology, identity, policy, configuration, packet, telemetry, log, timing, and service evidence.

Automate through typed data, deterministic gates, canaries, bounded authority, and reversible changes.

Failure patterns
Treating service mesh authorization as a vendor feature instead of an end-to-end engineering system.

Relying on intended configuration or controller state without proving applied and operational behavior.
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Ignoring reverse paths, external dependencies, identity, time, resource limits, or partial failure.
Changing several variables before preserving evidence and stating a falsifiable hypothesis.
Allowing automation or Al to act on stale, conflicting, unverified, or unauthorized inputs.

Declaring success after one positive probe without negative tests, scale checks, rollback, and recurrence monitoring.
Validation and evidence

Examine Requirements, architecture, identities, models, policy, configuration, ownership, and dependencies for service mesh
authorization.

Observe Control state, applied policy or forwarding, telemetry, logs, packets, sessions, resources, and endpoint behavior.

Test Expected behavior, prohibited behavior, dependency loss, partial failure, scale, recovery, and rollback.

Measure Availability, latency, loss, convergence, risk, resource use, change success, detection quality, and user or mission outcome.
Reconcile Intended state against observed network, security, identity, application, data, and evidence records.

@ 5.4 Hybrid and multi-cluster policy

Hybrid and multi-cluster policy must be engineered as an observable mechanism rather than a product label or checklist item.
Coordinate on-premises, cloud, clusters, regions, gateways, identity, routing, and consistent meaning. The design should name
its authoritative inputs, state transitions, dependencies, limits, security boundaries, operational owner, telemetry, failure
behavior, and acceptance criteria.

This guide traces the subject through the workload identity, labels, dependency, policy, enforcement point, flow, application
outcome, and attack-path evidence chain. A configured feature, established session, successful control-plane exchange, or
green dashboard is not sufficient proof. Intended state must be reconciled with applied state, real traffic or transactions,
negative tests, degraded behavior, recovery, and the resulting service or security outcome.

A production implementation starts with a minimal known-good baseline and explicit invariants. Introduce one dependency or
capability at a time, preserve before-state evidence, test positive and prohibited behavior, inject realistic failures, measure
convergence or recovery, and retain a tested rollback. Automation must stop safely when authority, freshness, identity, capacity,
or observed outcomes are ambiguous.

Troubleshooting locates the first divergence from the expected state machine or end-to-end transaction. Inspect both directions
and all administrative boundaries; account for caching, eventual consistency, stale identity, time, recursive dependencies,
asymmetric paths, encapsulation, hardware offload, partial failure, and missing telemetry. Closure requires a causal
explanation, reproducible evidence, validated restoration, residual limitations, and prevention or monitoring actions.
Engineering practices

Define authority, ownership, scope, dependencies, limits, and acceptance criteria for hybrid and multi-cluster policy.

Model the expected state, trust boundaries, and transaction before implementation or troubleshooting.

Validate intended configuration, active control state, applied enforcement or forwarding, and end-to-end outcome independently.

Test normal, prohibited, degraded, failed, recovery, upgrade, and rollback conditions.

Preserve topology, identity, policy, configuration, packet, telemetry, log, timing, and service evidence.

Automate through typed data, deterministic gates, canaries, bounded authority, and reversible changes.

Failure patterns
Treating hybrid and multi-cluster policy as a vendor feature instead of an end-to-end engineering system.
Relying on intended configuration or controller state without proving applied and operational behavior.
Ignoring reverse paths, external dependencies, identity, time, resource limits, or partial failure.
Changing several variables before preserving evidence and stating a falsifiable hypothesis.

Allowing automation or Al to act on stale, conflicting, unverified, or unauthorized inputs.
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Declaring success after one positive probe without negative tests, scale checks, rollback, and recurrence monitoring.
Validation and evidence

Examine Requirements, architecture, identities, models, policy, configuration, ownership, and dependencies for hybrid and
multi-cluster policy.

Observe Control state, applied policy or forwarding, telemetry, logs, packets, sessions, resources, and endpoint behavior.

Test Expected behavior, prohibited behavior, dependency loss, partial failure, scale, recovery, and rollback.

Measure Availability, latency, loss, convergence, risk, resource use, change success, detection quality, and user or mission outcome.
Reconcile Intended state against observed network, security, identity, application, data, and evidence records.
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Chapter 05 laboratory and review

Practical laboratory
Implement the same application intent through cloud, Kubernetes, and mesh controls; disable each layer and document remaining
protection.

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 eBPF enforcement, confidential service identity, policy federation, and agent-managed meshes.

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.

Mythos Systems MYTHOS-SEC - Cybersecurity, Security Engineering & Cryptography 0034



MYTHOS-FG-SEC-0005 MYTHOS TECHNICAL LIBRARY / LIVING FIELD GUIDE CANDIDATE FOCUSED FIELD GUIDE

CHAPTER 06

Brownfield migration and staged enforce

Reduce risk without causing uncontrolled application outages.

Reduce risk without causing uncontrolled application outages.

+5 6.1 Inventory and readiness

Inventory and readiness must be engineered as an observable mechanism rather than a product label or checklist item.
Discover assets, ownership, identity, address, lifecycle, dependencies, unsupported systems, and policy authority. The design
should name its authoritative inputs, state transitions, dependencies, limits, security boundaries, operational owner, telemetry,
failure behavior, and acceptance criteria.

This guide traces the subject through the workload identity, labels, dependency, policy, enforcement point, flow, application
outcome, and attack-path evidence chain. A configured feature, established session, successful control-plane exchange, or
green dashboard is not sufficient proof. Intended state must be reconciled with applied state, real traffic or transactions,
negative tests, degraded behavior, recovery, and the resulting service or security outcome.

A production implementation starts with a minimal known-good baseline and explicit invariants. Introduce one dependency or
capability at a time, preserve before-state evidence, test positive and prohibited behavior, inject realistic failures, measure
convergence or recovery, and retain a tested rollback. Automation must stop safely when authority, freshness, identity, capacity,
or observed outcomes are ambiguous.

Troubleshooting locates the first divergence from the expected state machine or end-to-end transaction. Inspect both directions
and all administrative boundaries; account for caching, eventual consistency, stale identity, time, recursive dependencies,
asymmetric paths, encapsulation, hardware offload, partial failure, and missing telemetry. Closure requires a causal
explanation, reproducible evidence, validated restoration, residual limitations, and prevention or monitoring actions.
Engineering practices

Define authority, ownership, scope, dependencies, limits, and acceptance criteria for inventory and readiness.

Model the expected state, trust boundaries, and transaction before implementation or troubleshooting.

Validate intended configuration, active control state, applied enforcement or forwarding, and end-to-end outcome independently.

Test normal, prohibited, degraded, failed, recovery, upgrade, and rollback conditions.

Preserve topology, identity, policy, configuration, packet, telemetry, log, timing, and service evidence.

Automate through typed data, deterministic gates, canaries, bounded authority, and reversible changes.

Failure patterns
Treating inventory and readiness as a vendor feature instead of an end-to-end engineering system.
Relying on intended configuration or controller state without proving applied and operational behavior.
Ignoring reverse paths, external dependencies, identity, time, resource limits, or partial failure.
Changing several variables before preserving evidence and stating a falsifiable hypothesis.
Allowing automation or Al to act on stale, conflicting, unverified, or unauthorized inputs.

Declaring success after one positive probe without negative tests, scale checks, rollback, and recurrence monitoring.
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Validation and evidence

Examine Requirements, architecture, identities, models, policy, configuration, ownership, and dependencies for inventory and
readiness.

Observe Control state, applied policy or forwarding, telemetry, logs, packets, sessions, resources, and endpoint behavior.

Test Expected behavior, prohibited behavior, dependency loss, partial failure, scale, recovery, and rollback.

Measure Availability, latency, loss, convergence, risk, resource use, change success, detection quality, and user or mission outcome.

Reconcile Intended state against observed network, security, identity, application, data, and evidence records.

@ 6.2 Observe, simulate, alert, and enforce

Observe, simulate, alert, and enforce must be engineered as an observable mechanism rather than a product label or checklist
item. Progress from visibility to candidate policy, dry run, alert-only, selective enforcement, and full enforcement. The design
should name its authoritative inputs, state transitions, dependencies, limits, security boundaries, operational owner, telemetry,
failure behavior, and acceptance criteria.

This guide traces the subject through the workload identity, labels, dependency, policy, enforcement point, flow, application
outcome, and attack-path evidence chain. A configured feature, established session, successful control-plane exchange, or
green dashboard is not sufficient proof. Intended state must be reconciled with applied state, real traffic or transactions,
negative tests, degraded behavior, recovery, and the resulting service or security outcome.

A production implementation starts with a minimal known-good baseline and explicit invariants. Introduce one dependency or
capability at a time, preserve before-state evidence, test positive and prohibited behavior, inject realistic failures, measure
convergence or recovery, and retain a tested rollback. Automation must stop safely when authority, freshness, identity, capacity,
or observed outcomes are ambiguous.

Troubleshooting locates the first divergence from the expected state machine or end-to-end transaction. Inspect both directions
and all administrative boundaries; account for caching, eventual consistency, stale identity, time, recursive dependencies,
asymmetric paths, encapsulation, hardware offload, partial failure, and missing telemetry. Closure requires a causal
explanation, reproducible evidence, validated restoration, residual limitations, and prevention or monitoring actions.

Engineering practices
Define authority, ownership, scope, dependencies, limits, and acceptance criteria for observe, simulate, alert, and enforce.
Model the expected state, trust boundaries, and transaction before implementation or troubleshooting.
Validate intended configuration, active control state, applied enforcement or forwarding, and end-to-end outcome independently.
Test normal, prohibited, degraded, failed, recovery, upgrade, and rollback conditions.
Preserve topology, identity, policy, configuration, packet, telemetry, log, timing, and service evidence.

Automate through typed data, deterministic gates, canaries, bounded authority, and reversible changes.

policy:
source:
app: storefront
tier: web
environment: production
destination:
app: storefront
tier: api
environment: production
service: tcp/8443
identity_required: true
default: deny
rollout:
stages: [observe, simulate, alert, canary, enforce]
rollback_on: [required-flow-loss, identity-stale, controller-partition]
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Failure patterns
Treating observe, simulate, alert, and enforce as a vendor feature instead of an end-to-end engineering system.
Relying on intended configuration or controller state without proving applied and operational behavior.
Ignoring reverse paths, external dependencies, identity, time, resource limits, or partial failure.
Changing several variables before preserving evidence and stating a falsifiable hypothesis.
Allowing automation or Al to act on stale, conflicting, unverified, or unauthorized inputs.

Declaring success after one positive probe without negative tests, scale checks, rollback, and recurrence monitoring.
Validation and evidence

Examine Requirements, architecture, identities, models, policy, configuration, ownership, and dependencies for observe, simulate,
alert, and enforce.

Observe Control state, applied policy or forwarding, telemetry, logs, packets, sessions, resources, and endpoint behavior.

Test Expected behavior, prohibited behavior, dependency loss, partial failure, scale, recovery, and rollback.

Measure Availability, latency, loss, convergence, risk, resource use, change success, detection quality, and user or mission outcome.
Reconcile Intended state against observed network, security, identity, application, data, and evidence records.

¢+ 6.3 Canaries and failure domains

Canaries and failure domains must be engineered as an observable mechanism rather than a product label or checklist item.
Choose workloads, limit blast radius, define success, monitor, pause, rollback, and recover. The design should name its
authoritative inputs, state transitions, dependencies, limits, security boundaries, operational owner, telemetry, failure behavior,
and acceptance criteria.

This guide traces the subject through the workload identity, labels, dependency, policy, enforcement point, flow, application
outcome, and attack-path evidence chain. A configured feature, established session, successful control-plane exchange, or
green dashboard is not sufficient proof. Intended state must be reconciled with applied state, real traffic or transactions,
negative tests, degraded behavior, recovery, and the resulting service or security outcome.

A production implementation starts with a minimal known-good baseline and explicit invariants. Introduce one dependency or
capability at a time, preserve before-state evidence, test positive and prohibited behavior, inject realistic failures, measure
convergence or recovery, and retain a tested rollback. Automation must stop safely when authority, freshness, identity, capacity,
or observed outcomes are ambiguous.

Troubleshooting locates the first divergence from the expected state machine or end-to-end transaction. Inspect both directions
and all administrative boundaries; account for caching, eventual consistency, stale identity, time, recursive dependencies,
asymmetric paths, encapsulation, hardware offload, partial failure, and missing telemetry. Closure requires a causal
explanation, reproducible evidence, validated restoration, residual limitations, and prevention or monitoring actions.
Engineering practices

Define authority, ownership, scope, dependencies, limits, and acceptance criteria for canaries and failure domains.

Model the expected state, trust boundaries, and transaction before implementation or troubleshooting.

Validate intended configuration, active control state, applied enforcement or forwarding, and end-to-end outcome independently.

Test normal, prohibited, degraded, failed, recovery, upgrade, and rollback conditions.

Preserve topology, identity, policy, configuration, packet, telemetry, log, timing, and service evidence.

Automate through typed data, deterministic gates, canaries, bounded authority, and reversible changes.

Failure patterns
Treating canaries and failure domains as a vendor feature instead of an end-to-end engineering system.

Relying on intended configuration or controller state without proving applied and operational behavior.
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Ignoring reverse paths, external dependencies, identity, time, resource limits, or partial failure.
Changing several variables before preserving evidence and stating a falsifiable hypothesis.
Allowing automation or Al to act on stale, conflicting, unverified, or unauthorized inputs.

Declaring success after one positive probe without negative tests, scale checks, rollback, and recurrence monitoring.

Validation and evidence

Examine Requirements, architecture, identities, models, policy, configuration, ownership, and dependencies for canaries and failure
domains.

Observe Control state, applied policy or forwarding, telemetry, logs, packets, sessions, resources, and endpoint behavior.

Test Expected behavior, prohibited behavior, dependency loss, partial failure, scale, recovery, and rollback.

Measure Availability, latency, loss, convergence, risk, resource use, change success, detection quality, and user or mission outcome.

Reconcile Intended state against observed network, security, identity, application, data, and evidence records.

@ 6.4 Legacy and unmanaged workloads

Legacy and unmanaged workloads must be engineered as an observable mechanism rather than a product label or checklist
item. Use gateways, network controls, virtual patching, proxies, restricted zones, jump hosts, and retirement plans. The design
should name its authoritative inputs, state transitions, dependencies, limits, security boundaries, operational owner, telemetry,
failure behavior, and acceptance criteria.

This guide traces the subject through the workload identity, labels, dependency, policy, enforcement point, flow, application
outcome, and attack-path evidence chain. A configured feature, established session, successful control-plane exchange, or
green dashboard is not sufficient proof. Intended state must be reconciled with applied state, real traffic or transactions,
negative tests, degraded behavior, recovery, and the resulting service or security outcome.

A production implementation starts with a minimal known-good baseline and explicit invariants. Introduce one dependency or
capability at a time, preserve before-state evidence, test positive and prohibited behavior, inject realistic failures, measure
convergence or recovery, and retain a tested rollback. Automation must stop safely when authority, freshness, identity, capacity,
or observed outcomes are ambiguous.

Troubleshooting locates the first divergence from the expected state machine or end-to-end transaction. Inspect both directions
and all administrative boundaries; account for caching, eventual consistency, stale identity, time, recursive dependencies,
asymmetric paths, encapsulation, hardware offload, partial failure, and missing telemetry. Closure requires a causal
explanation, reproducible evidence, validated restoration, residual limitations, and prevention or monitoring actions.
Engineering practices

Define authority, ownership, scope, dependencies, limits, and acceptance criteria for legacy and unmanaged workloads.

Model the expected state, trust boundaries, and transaction before implementation or troubleshooting.

Validate intended configuration, active control state, applied enforcement or forwarding, and end-to-end outcome independently.

Test normal, prohibited, degraded, failed, recovery, upgrade, and rollback conditions.

Preserve topology, identity, policy, configuration, packet, telemetry, log, timing, and service evidence.

Automate through typed data, deterministic gates, canaries, bounded authority, and reversible changes.

Failure patterns
Treating legacy and unmanaged workloads as a vendor feature instead of an end-to-end engineering system.
Relying on intended configuration or controller state without proving applied and operational behavior.
Ignoring reverse paths, external dependencies, identity, time, resource limits, or partial failure.
Changing several variables before preserving evidence and stating a falsifiable hypothesis.

Allowing automation or Al to act on stale, conflicting, unverified, or unauthorized inputs.
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Declaring success after one positive probe without negative tests, scale checks, rollback, and recurrence monitoring.
Validation and evidence

Examine Requirements, architecture, identities, models, policy, configuration, ownership, and dependencies for legacy and
unmanaged workloads.

Observe Control state, applied policy or forwarding, telemetry, logs, packets, sessions, resources, and endpoint behavior.

Test Expected behavior, prohibited behavior, dependency loss, partial failure, scale, recovery, and rollback.

Measure Availability, latency, loss, convergence, risk, resource use, change success, detection quality, and user or mission outcome.
Reconcile Intended state against observed network, security, identity, application, data, and evidence records.
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Chapter 06 laboratory and review

Practical laboratory
Create a staged migration for a legacy application, including observation, validation, simulation, canary enforcement, failure injection,
and rollback.

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

Evaluate autonomous rollout constrained by digital twins, invariants, and human change authority.

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

Telemetry, testing, and operational

%&M@Bﬂqg both allowed and prohibited traffic.

Prove segmentation with both allowed and prohibited traffic.

+5 7.1 Policy and enforcement telemetry

Policy and enforcement telemetry must be engineered as an observable mechanism rather than a product label or checklist
item. Record policy version, identity, labels, decision, enforcement point, counters, drops, flows, exceptions, and health. The
design should name its authoritative inputs, state transitions, dependencies, limits, security boundaries, operational owner,
telemetry, failure behavior, and acceptance criteria.

This guide traces the subject through the workload identity, labels, dependency, policy, enforcement point, flow, application
outcome, and attack-path evidence chain. A configured feature, established session, successful control-plane exchange, or
green dashboard is not sufficient proof. Intended state must be reconciled with applied state, real traffic or transactions,
negative tests, degraded behavior, recovery, and the resulting service or security outcome.

A production implementation starts with a minimal known-good baseline and explicit invariants. Introduce one dependency or
capability at a time, preserve before-state evidence, test positive and prohibited behavior, inject realistic failures, measure
convergence or recovery, and retain a tested rollback. Automation must stop safely when authority, freshness, identity, capacity,
or observed outcomes are ambiguous.

Troubleshooting locates the first divergence from the expected state machine or end-to-end transaction. Inspect both directions
and all administrative boundaries; account for caching, eventual consistency, stale identity, time, recursive dependencies,
asymmetric paths, encapsulation, hardware offload, partial failure, and missing telemetry. Closure requires a causal
explanation, reproducible evidence, validated restoration, residual limitations, and prevention or monitoring actions.
Engineering practices

Define authority, ownership, scope, dependencies, limits, and acceptance criteria for policy and enforcement telemetry.

Model the expected state, trust boundaries, and transaction before implementation or troubleshooting.

Validate intended configuration, active control state, applied enforcement or forwarding, and end-to-end outcome independently.

Test normal, prohibited, degraded, failed, recovery, upgrade, and rollback conditions.

Preserve topology, identity, policy, configuration, packet, telemetry, log, timing, and service evidence.

Automate through typed data, deterministic gates, canaries, bounded authority, and reversible changes.

Failure patterns
Treating policy and enforcement telemetry as a vendor feature instead of an end-to-end engineering system.
Relying on intended configuration or controller state without proving applied and operational behavior.
Ignoring reverse paths, external dependencies, identity, time, resource limits, or partial failure.
Changing several variables before preserving evidence and stating a falsifiable hypothesis.
Allowing automation or Al to act on stale, conflicting, unverified, or unauthorized inputs.

Declaring success after one positive probe without negative tests, scale checks, rollback, and recurrence monitoring.
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Validation and evidence

Examine Requirements, architecture, identities, models, policy, configuration, ownership, and dependencies for policy and
enforcement telemetry.

Observe Control state, applied policy or forwarding, telemetry, logs, packets, sessions, resources, and endpoint behavior.

Test Expected behavior, prohibited behavior, dependency loss, partial failure, scale, recovery, and rollback.

Measure Availability, latency, loss, convergence, risk, resource use, change success, detection quality, and user or mission outcome.
Reconcile Intended state against observed network, security, identity, application, data, and evidence records.

@ 7.2 Positive and negative testing

Positive and negative testing must be engineered as an observable mechanism rather than a product label or checklist item.
Verify required communication, prohibited paths, alternate protocols, spoofing, identity changes, failure, and recovery. The

design should name its authoritative inputs, state transitions, dependencies, limits, security boundaries, operational owner,

telemetry, failure behavior, and acceptance criteria.

This guide traces the subject through the workload identity, labels, dependency, policy, enforcement point, flow, application
outcome, and attack-path evidence chain. A configured feature, established session, successful control-plane exchange, or
green dashboard is not sufficient proof. Intended state must be reconciled with applied state, real traffic or transactions,
negative tests, degraded behavior, recovery, and the resulting service or security outcome.

A production implementation starts with a minimal known-good baseline and explicit invariants. Introduce one dependency or
capability at a time, preserve before-state evidence, test positive and prohibited behavior, inject realistic failures, measure
convergence or recovery, and retain a tested rollback. Automation must stop safely when authority, freshness, identity, capacity,
or observed outcomes are ambiguous.

Troubleshooting locates the first divergence from the expected state machine or end-to-end transaction. Inspect both directions
and all administrative boundaries; account for caching, eventual consistency, stale identity, time, recursive dependencies,
asymmetric paths, encapsulation, hardware offload, partial failure, and missing telemetry. Closure requires a causal
explanation, reproducible evidence, validated restoration, residual limitations, and prevention or monitoring actions.

Engineering practices
Define authority, ownership, scope, dependencies, limits, and acceptance criteria for positive and negative testing.
Model the expected state, trust boundaries, and transaction before implementation or troubleshooting.
Validate intended configuration, active control state, applied enforcement or forwarding, and end-to-end outcome independently.
Test normal, prohibited, degraded, failed, recovery, upgrade, and rollback conditions.
Preserve topology, identity, policy, configuration, packet, telemetry, log, timing, and service evidence.

Automate through typed data, deterministic gates, canaries, bounded authority, and reversible changes.

policy:
source:
app: storefront
tier: web
environment: production
destination:
app: storefront
tier: api
environment: production
service: tcp/8443
identity_required: true
default: deny
rollout:
stages: [observe, simulate, alert, canary, enforce]
rollback_on: [required-flow-loss, identity-stale, controller-partition]
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Failure patterns
Treating positive and negative testing as a vendor feature instead of an end-to-end engineering system.
Relying on intended configuration or controller state without proving applied and operational behavior.
Ignoring reverse paths, external dependencies, identity, time, resource limits, or partial failure.
Changing several variables before preserving evidence and stating a falsifiable hypothesis.
Allowing automation or Al to act on stale, conflicting, unverified, or unauthorized inputs.

Declaring success after one positive probe without negative tests, scale checks, rollback, and recurrence monitoring.
Validation and evidence

Examine Requirements, architecture, identities, models, policy, configuration, ownership, and dependencies for positive and
negative testing.

Observe Control state, applied policy or forwarding, telemetry, logs, packets, sessions, resources, and endpoint behavior.

Test Expected behavior, prohibited behavior, dependency loss, partial failure, scale, recovery, and rollback.

Measure Availability, latency, loss, convergence, risk, resource use, change success, detection quality, and user or mission outcome.
Reconcile Intended state against observed network, security, identity, application, data, and evidence records.

t5 7.3 Attack-path and blast-radius analysis

Attack-path and blast-radius analysis must be engineered as an observable mechanism rather than a product label or checklist
item. Combine reachability, identity, privilege, vulnerabilities, credentials, data, and control-plane dependencies. The design
should name its authoritative inputs, state transitions, dependencies, limits, security boundaries, operational owner, telemetry,
failure behavior, and acceptance criteria.

This guide traces the subject through the workload identity, labels, dependency, policy, enforcement point, flow, application
outcome, and attack-path evidence chain. A configured feature, established session, successful control-plane exchange, or
green dashboard is not sufficient proof. Intended state must be reconciled with applied state, real traffic or transactions,
negative tests, degraded behavior, recovery, and the resulting service or security outcome.

A production implementation starts with a minimal known-good baseline and explicit invariants. Introduce one dependency or
capability at a time, preserve before-state evidence, test positive and prohibited behavior, inject realistic failures, measure
convergence or recovery, and retain a tested rollback. Automation must stop safely when authority, freshness, identity, capacity,
or observed outcomes are ambiguous.

Troubleshooting locates the first divergence from the expected state machine or end-to-end transaction. Inspect both directions
and all administrative boundaries; account for caching, eventual consistency, stale identity, time, recursive dependencies,
asymmetric paths, encapsulation, hardware offload, partial failure, and missing telemetry. Closure requires a causal
explanation, reproducible evidence, validated restoration, residual limitations, and prevention or monitoring actions.
Engineering practices

Define authority, ownership, scope, dependencies, limits, and acceptance criteria for attack-path and blast-radius analysis.

Model the expected state, trust boundaries, and transaction before implementation or troubleshooting.

Validate intended configuration, active control state, applied enforcement or forwarding, and end-to-end outcome independently.

Test normal, prohibited, degraded, failed, recovery, upgrade, and rollback conditions.

Preserve topology, identity, policy, configuration, packet, telemetry, log, timing, and service evidence.

Automate through typed data, deterministic gates, canaries, bounded authority, and reversible changes.

Failure patterns
Treating attack-path and blast-radius analysis as a vendor feature instead of an end-to-end engineering system.

Relying on intended configuration or controller state without proving applied and operational behavior.

Mythos Systems MYTHOS-SEC - Cybersecurity, Security Engineering & Cryptography 0043



MYTHOS-FG-SEC-0005 MYTHOS TECHNICAL LIBRARY / LIVING FIELD GUIDE CANDIDATE FOCUSED FIELD GUIDE

Ignoring reverse paths, external dependencies, identity, time, resource limits, or partial failure.
Changing several variables before preserving evidence and stating a falsifiable hypothesis.
Allowing automation or Al to act on stale, conflicting, unverified, or unauthorized inputs.

Declaring success after one positive probe without negative tests, scale checks, rollback, and recurrence monitoring.
Validation and evidence

Examine Requirements, architecture, identities, models, policy, configuration, ownership, and dependencies for attack-path and
blast-radius analysis.

Observe Control state, applied policy or forwarding, telemetry, logs, packets, sessions, resources, and endpoint behavior.

Test Expected behavior, prohibited behavior, dependency loss, partial failure, scale, recovery, and rollback.

Measure Availability, latency, loss, convergence, risk, resource use, change success, detection quality, and user or mission outcome.
Reconcile Intended state against observed network, security, identity, application, data, and evidence records.

@ 7.4 Operational ownership

Operational ownership must be engineered as an observable mechanism rather than a product label or checklist item. Assign
application, platform, network, security, identity, incident, exception, and recovery responsibilities. The design should name its
authoritative inputs, state transitions, dependencies, limits, security boundaries, operational owner, telemetry, failure behavior,
and acceptance criteria.

This guide traces the subject through the workload identity, labels, dependency, policy, enforcement point, flow, application
outcome, and attack-path evidence chain. A configured feature, established session, successful control-plane exchange, or
green dashboard is not sufficient proof. Intended state must be reconciled with applied state, real traffic or transactions,
negative tests, degraded behavior, recovery, and the resulting service or security outcome.

A production implementation starts with a minimal known-good baseline and explicit invariants. Introduce one dependency or
capability at a time, preserve before-state evidence, test positive and prohibited behavior, inject realistic failures, measure
convergence or recovery, and retain a tested rollback. Automation must stop safely when authority, freshness, identity, capacity,
or observed outcomes are ambiguous.

Troubleshooting locates the first divergence from the expected state machine or end-to-end transaction. Inspect both directions
and all administrative boundaries; account for caching, eventual consistency, stale identity, time, recursive dependencies,
asymmetric paths, encapsulation, hardware offload, partial failure, and missing telemetry. Closure requires a causal
explanation, reproducible evidence, validated restoration, residual limitations, and prevention or monitoring actions.
Engineering practices

Define authority, ownership, scope, dependencies, limits, and acceptance criteria for operational ownership.

Model the expected state, trust boundaries, and transaction before implementation or troubleshooting.

Validate intended configuration, active control state, applied enforcement or forwarding, and end-to-end outcome independently.

Test normal, prohibited, degraded, failed, recovery, upgrade, and rollback conditions.

Preserve topology, identity, policy, configuration, packet, telemetry, log, timing, and service evidence.

Automate through typed data, deterministic gates, canaries, bounded authority, and reversible changes.

Failure patterns
Treating operational ownership as a vendor feature instead of an end-to-end engineering system.
Relying on intended configuration or controller state without proving applied and operational behavior.
Ignoring reverse paths, external dependencies, identity, time, resource limits, or partial failure.
Changing several variables before preserving evidence and stating a falsifiable hypothesis.

Allowing automation or Al to act on stale, conflicting, unverified, or unauthorized inputs.
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Declaring success after one positive probe without negative tests, scale checks, rollback, and recurrence monitoring.

Validation and evidence

Examine Requirements, architecture, identities, models, policy, configuration, ownership, and dependencies for operational
ownership.

Observe Control state, applied policy or forwarding, telemetry, logs, packets, sessions, resources, and endpoint behavior.

Test Expected behavior, prohibited behavior, dependency loss, partial failure, scale, recovery, and rollback.

Measure Availability, latency, loss, convergence, risk, resource use, change success, detection quality, and user or mission outcome.

Reconcile Intended state against observed network, security, identity, application, data, and evidence records.
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Chapter 07 laboratory and review

Practical laboratory
Run an east-west attack simulation and prove which paths were blocked, which remained possible, and how containment affected
service.

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 continuous attack-path recalculation, deception, moving-target defense, and verifiable enforcement evidence.

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

Troubleshooting and incident containment

Locate failures across identity, policy, enforcement, routing, service, and application layers.

Locate failures across identity, policy, enforcement, routing, service, and application layers.

+5 8.1 Required flow denied

Required flow denied must be engineered as an observable mechanism rather than a product label or checklist item. Check
source identity, labels, destination, direction, policy, precedence, state, route, DNS, mesh, and application. The design should
name its authoritative inputs, state transitions, dependencies, limits, security boundaries, operational owner, telemetry, failure
behavior, and acceptance criteria.

This guide traces the subject through the workload identity, labels, dependency, policy, enforcement point, flow, application
outcome, and attack-path evidence chain. A configured feature, established session, successful control-plane exchange, or
green dashboard is not sufficient proof. Intended state must be reconciled with applied state, real traffic or transactions,
negative tests, degraded behavior, recovery, and the resulting service or security outcome.

A production implementation starts with a minimal known-good baseline and explicit invariants. Introduce one dependency or
capability at a time, preserve before-state evidence, test positive and prohibited behavior, inject realistic failures, measure
convergence or recovery, and retain a tested rollback. Automation must stop safely when authority, freshness, identity, capacity,
or observed outcomes are ambiguous.

Troubleshooting locates the first divergence from the expected state machine or end-to-end transaction. Inspect both directions
and all administrative boundaries; account for caching, eventual consistency, stale identity, time, recursive dependencies,
asymmetric paths, encapsulation, hardware offload, partial failure, and missing telemetry. Closure requires a causal
explanation, reproducible evidence, validated restoration, residual limitations, and prevention or monitoring actions.
Engineering practices

Define authority, ownership, scope, dependencies, limits, and acceptance criteria for required flow denied.

Model the expected state, trust boundaries, and transaction before implementation or troubleshooting.

Validate intended configuration, active control state, applied enforcement or forwarding, and end-to-end outcome independently.

Test normal, prohibited, degraded, failed, recovery, upgrade, and rollback conditions.

Preserve topology, identity, policy, configuration, packet, telemetry, log, timing, and service evidence.

Automate through typed data, deterministic gates, canaries, bounded authority, and reversible changes.

Failure patterns
Treating required flow denied as a vendor feature instead of an end-to-end engineering system.
Relying on intended configuration or controller state without proving applied and operational behavior.
Ignoring reverse paths, external dependencies, identity, time, resource limits, or partial failure.
Changing several variables before preserving evidence and stating a falsifiable hypothesis.
Allowing automation or Al to act on stale, conflicting, unverified, or unauthorized inputs.

Declaring success after one positive probe without negative tests, scale checks, rollback, and recurrence monitoring.
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Validation and evidence

Examine Requirements, architecture, identities, models, policy, configuration, ownership, and dependencies for required flow
denied.

Observe Control state, applied policy or forwarding, telemetry, logs, packets, sessions, resources, and endpoint behavior.

Test Expected behavior, prohibited behavior, dependency loss, partial failure, scale, recovery, and rollback.

Measure Availability, latency, loss, convergence, risk, resource use, change success, detection quality, and user or mission outcome.

Reconcile Intended state against observed network, security, identity, application, data, and evidence records.

@ 8.2 Unexpected flow allowed

Unexpected flow allowed must be engineered as an observable mechanism rather than a product label or checklist item. Find
broad rules, alternate enforcement, unprotected interfaces, stale groups, bypass paths, host networking, and shared
credentials. The design should name its authoritative inputs, state transitions, dependencies, limits, security boundaries,
operational owner, telemetry, failure behavior, and acceptance criteria.

This guide traces the subject through the workload identity, labels, dependency, policy, enforcement point, flow, application
outcome, and attack-path evidence chain. A configured feature, established session, successful control-plane exchange, or
green dashboard is not sufficient proof. Intended state must be reconciled with applied state, real traffic or transactions,
negative tests, degraded behavior, recovery, and the resulting service or security outcome.

A production implementation starts with a minimal known-good baseline and explicit invariants. Introduce one dependency or
capability at a time, preserve before-state evidence, test positive and prohibited behavior, inject realistic failures, measure
convergence or recovery, and retain a tested rollback. Automation must stop safely when authority, freshness, identity, capacity,
or observed outcomes are ambiguous.

Troubleshooting locates the first divergence from the expected state machine or end-to-end transaction. Inspect both directions
and all administrative boundaries; account for caching, eventual consistency, stale identity, time, recursive dependencies,
asymmetric paths, encapsulation, hardware offload, partial failure, and missing telemetry. Closure requires a causal
explanation, reproducible evidence, validated restoration, residual limitations, and prevention or monitoring actions.

Engineering practices
Define authority, ownership, scope, dependencies, limits, and acceptance criteria for unexpected flow allowed.
Model the expected state, trust boundaries, and transaction before implementation or troubleshooting.
Validate intended configuration, active control state, applied enforcement or forwarding, and end-to-end outcome independently.
Test normal, prohibited, degraded, failed, recovery, upgrade, and rollback conditions.
Preserve topology, identity, policy, configuration, packet, telemetry, log, timing, and service evidence.

Automate through typed data, deterministic gates, canaries, bounded authority, and reversible changes.

policy:
source:
app: storefront
tier: web
environment: production
destination:
app: storefront
tier: api
environment: production
service: tcp/8443
identity_required: true
default: deny
rollout:
stages: [observe, simulate, alert, canary, enforce]
rollback_on: [required-flow-loss, identity-stale, controller-partition]
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Failure patterns
Treating unexpected flow allowed as a vendor feature instead of an end-to-end engineering system.
Relying on intended configuration or controller state without proving applied and operational behavior.
Ignoring reverse paths, external dependencies, identity, time, resource limits, or partial failure.
Changing several variables before preserving evidence and stating a falsifiable hypothesis.
Allowing automation or Al to act on stale, conflicting, unverified, or unauthorized inputs.

Declaring success after one positive probe without negative tests, scale checks, rollback, and recurrence monitoring.

Validation and evidence

Examine Requirements, architecture, identities, models, policy, configuration, ownership, and dependencies for unexpected flow
allowed.

Observe Control state, applied policy or forwarding, telemetry, logs, packets, sessions, resources, and endpoint behavior.

Test Expected behavior, prohibited behavior, dependency loss, partial failure, scale, recovery, and rollback.

Measure Availability, latency, loss, convergence, risk, resource use, change success, detection quality, and user or mission outcome.

Reconcile Intended state against observed network, security, identity, application, data, and evidence records.

+5 8.3 Enforcement degradation

Enforcement degradation must be engineered as an observable mechanism rather than a product label or checklist item. Detect
agent failure, CNI issues, controller partitions, stale policy, certificate expiry, fail-open behavior, and telemetry loss. The design
should name its authoritative inputs, state transitions, dependencies, limits, security boundaries, operational owner, telemetry,
failure behavior, and acceptance criteria.

This guide traces the subject through the workload identity, labels, dependency, policy, enforcement point, flow, application
outcome, and attack-path evidence chain. A configured feature, established session, successful control-plane exchange, or
green dashboard is not sufficient proof. Intended state must be reconciled with applied state, real traffic or transactions,
negative tests, degraded behavior, recovery, and the resulting service or security outcome.

A production implementation starts with a minimal known-good baseline and explicit invariants. Introduce one dependency or
capability at a time, preserve before-state evidence, test positive and prohibited behavior, inject realistic failures, measure
convergence or recovery, and retain a tested rollback. Automation must stop safely when authority, freshness, identity, capacity,
or observed outcomes are ambiguous.

Troubleshooting locates the first divergence from the expected state machine or end-to-end transaction. Inspect both directions
and all administrative boundaries; account for caching, eventual consistency, stale identity, time, recursive dependencies,
asymmetric paths, encapsulation, hardware offload, partial failure, and missing telemetry. Closure requires a causal
explanation, reproducible evidence, validated restoration, residual limitations, and prevention or monitoring actions.
Engineering practices

Define authority, ownership, scope, dependencies, limits, and acceptance criteria for enforcement degradation.

Model the expected state, trust boundaries, and transaction before implementation or troubleshooting.

Validate intended configuration, active control state, applied enforcement or forwarding, and end-to-end outcome independently.

Test normal, prohibited, degraded, failed, recovery, upgrade, and rollback conditions.

Preserve topology, identity, policy, configuration, packet, telemetry, log, timing, and service evidence.

Automate through typed data, deterministic gates, canaries, bounded authority, and reversible changes.

Failure patterns
Treating enforcement degradation as a vendor feature instead of an end-to-end engineering system.

Relying on intended configuration or controller state without proving applied and operational behavior.
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Ignoring reverse paths, external dependencies, identity, time, resource limits, or partial failure.
Changing several variables before preserving evidence and stating a falsifiable hypothesis.
Allowing automation or Al to act on stale, conflicting, unverified, or unauthorized inputs.

Declaring success after one positive probe without negative tests, scale checks, rollback, and recurrence monitoring.
Validation and evidence

Examine Requirements, architecture, identities, models, policy, configuration, ownership, and dependencies for enforcement
degradation.

Observe Control state, applied policy or forwarding, telemetry, logs, packets, sessions, resources, and endpoint behavior.

Test Expected behavior, prohibited behavior, dependency loss, partial failure, scale, recovery, and rollback.

Measure Availability, latency, loss, convergence, risk, resource use, change success, detection quality, and user or mission outcome.
Reconcile Intended state against observed network, security, identity, application, data, and evidence records.

@ 8.4 Containment and recovery

Containment and recovery must be engineered as an observable mechanism rather than a product label or checklist item. Apply
targeted isolation, credential revocation, policy, snapshots, evidence, service restoration, and hardening. The design should
name its authoritative inputs, state transitions, dependencies, limits, security boundaries, operational owner, telemetry, failure
behavior, and acceptance criteria.

This guide traces the subject through the workload identity, labels, dependency, policy, enforcement point, flow, application
outcome, and attack-path evidence chain. A configured feature, established session, successful control-plane exchange, or
green dashboard is not sufficient proof. Intended state must be reconciled with applied state, real traffic or transactions,
negative tests, degraded behavior, recovery, and the resulting service or security outcome.

A production implementation starts with a minimal known-good baseline and explicit invariants. Introduce one dependency or
capability at a time, preserve before-state evidence, test positive and prohibited behavior, inject realistic failures, measure
convergence or recovery, and retain a tested rollback. Automation must stop safely when authority, freshness, identity, capacity,
or observed outcomes are ambiguous.

Troubleshooting locates the first divergence from the expected state machine or end-to-end transaction. Inspect both directions
and all administrative boundaries; account for caching, eventual consistency, stale identity, time, recursive dependencies,
asymmetric paths, encapsulation, hardware offload, partial failure, and missing telemetry. Closure requires a causal
explanation, reproducible evidence, validated restoration, residual limitations, and prevention or monitoring actions.
Engineering practices

Define authority, ownership, scope, dependencies, limits, and acceptance criteria for containment and recovery.

Model the expected state, trust boundaries, and transaction before implementation or troubleshooting.

Validate intended configuration, active control state, applied enforcement or forwarding, and end-to-end outcome independently.

Test normal, prohibited, degraded, failed, recovery, upgrade, and rollback conditions.

Preserve topology, identity, policy, configuration, packet, telemetry, log, timing, and service evidence.

Automate through typed data, deterministic gates, canaries, bounded authority, and reversible changes.

Failure patterns
Treating containment and recovery as a vendor feature instead of an end-to-end engineering system.
Relying on intended configuration or controller state without proving applied and operational behavior.
Ignoring reverse paths, external dependencies, identity, time, resource limits, or partial failure.
Changing several variables before preserving evidence and stating a falsifiable hypothesis.

Allowing automation or Al to act on stale, conflicting, unverified, or unauthorized inputs.
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Declaring success after one positive probe without negative tests, scale checks, rollback, and recurrence monitoring.

Validation and evidence

Examine Requirements, architecture, identities, models, policy, configuration, ownership, and dependencies for containment and
recovery.

Observe Control state, applied policy or forwarding, telemetry, logs, packets, sessions, resources, and endpoint behavior.

Test Expected behavior, prohibited behavior, dependency loss, partial failure, scale, recovery, and rollback.

Measure Availability, latency, loss, convergence, risk, resource use, change success, detection quality, and user or mission outcome.

Reconcile Intended state against observed network, security, identity, application, data, and evidence records.
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Chapter 08 laboratory and review

Practical laboratory
Troubleshoot required-flow denial, unauthorized bypass, stale labels, and controller failure in one lab.

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

Develop a governed containment agent that proposes and simulates isolation but requires approval.

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.

Mythos Systems MYTHOS-SEC - Cybersecurity, Security Engineering & Cryptography 0052



MYTHOS-FG-SEC-0005 MYTHOS TECHNICAL LIBRARY / LIVING FIELD GUIDE CANDIDATE FOCUSED FIELD GUIDE

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. NIST - SP 800-207 - Zero Trust Architecture

Role: Defines zero-trust principles, logical components, deployment approaches, and use cases.
Verified: 2026-07-26

Official source: https://csrc.nist.gov/pubs/sp/800/207/final

02. NIST - SP 800-207A - Zero Trust Architecture Model for Cloud-Native Applications

Role: Defines granular application-level access-control architecture for hybrid and multi-cloud systems.

Verified: 2026-07-26
Official source: https://csrc.nist.gov/pubs/sp/800/207/a/final

03. NIST NCCoE - SP 1800-35 - Implementing a Zero Trust Architecture
Role: Reference implementations and example ZTA builds.

Verified: 2026-07-26

Official source: https://pages.nist.gov/zero-trust-architecture/

04. Kubernetes - Network Policies

Role: Official Kubernetes network-policy behavior and limitations.

Verified: 2026-07-26

Official source: https://kubernetes.io/docs/concepts/services-networking/network-policies/

05. SPIFFE Project / CNCF - SPIFFE Specifications

Role: Workload-identity architecture for service identity.

Verified: 2026-07-26

Official source: https://spiffe.io/docs/latest/spiffe-about/overview/

06. NIST - SP 800-53 Rev. 5 - Security and Privacy Controls

Role: Control catalog for security and privacy architecture and assurance.
Verified: 2026-07-26

Official source: https://csrc.nist.gov/pubs/sp/800/53/r5/upd1/final

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-SEC - Cybersecurity, Security Engineering & Cryptography

Secondary domain MYTHOS-NET; MYTHOS-CLD; MYTHOS-DAT

Publication class Field Guide / Canonical Living Overview Guide

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

Tags microsegmentation, workload isolation, east-west security, Kubernetes network policy, service mesh, workload identity,

lateral movement, policy, eBPF, zero trust

Canonical route /library/field-guides/mythos-fg-sec-0005/

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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