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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

Link-state routing foundations

Understand the distributed database and shortest-path process behind OSPF.

Understand the distributed database and shortest-path process behind OSPF.

+5 1.1 Topology graph and link-state database

Topology graph and link-state database is an operational mechanism with observable inputs, state transitions, forwarding
consequences, and failure signatures. Model routers, links, costs, LSAs, flooding scope, sequence, age, and database
consistency. The engineer should be able to predict the expected state before opening a command line, then compare that
prediction with device, endpoint, packet, and service evidence.

In this guide, the subject is traced through the neighbor, database, path-computation, and forwarding chain. Configuration
alone is not accepted as proof: intended state must be reconciled with protocol state, installed forwarding state, traffic counters,
packet behavior, and the application or receiver outcome. This prevents a healthy control plane from concealing a broken data
plane, and prevents a working test flow from concealing an unsafe policy.

A production implementation begins by defining authority, scope, identifiers, timers, capacity, security boundaries, telemetry,
and rollback. Establish a small known-good baseline; exercise normal operation; inject one failure at a time; preserve
timestamps and raw evidence; and only then introduce optimization, automation, scale, or autonomous control. Every
abstraction must retain a path back to the underlying protocol state.

Troubleshooting should identify the first point where observed behavior diverges from the expected transaction. Inspect both
directions, distinguish absence from rejection, and account for caching, stale state, recursive dependencies, load sharing,
tunneling, policy, and hardware offload. A final conclusion should state what failed, why it failed, what evidence proves it, what
restored service, and what prevents recurrence.
Engineering practices

Document the authoritative design intent, ownership, and scope for topology graph and link-state database.

Predict protocol and forwarding state before implementation or troubleshooting.

Validate control-plane state, installed forwarding state, and real traffic independently.

Test normal, boundary, degraded, failed, recovery, and rollback conditions.

Retain packet, configuration, counter, log, topology, timing, and service evidence.

Automate only after the manual behavior, invariants, and failure handling are understood.

Failure patterns
Treating topology graph and link-state database as a configuration recipe without understanding protocol state.
Checking only the local device while ignoring the neighbor, endpoint, reverse path, or remote policy.
Assuming an established adjacency or installed route proves end-to-end forwarding.
Changing multiple variables before preserving the original failure evidence.
Using vendor-default timers, trust, or policy without documenting the resulting behavior.

Closing the incident after one successful probe without negative tests or recurrence monitoring.
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Validation and evidence

Examine Topology, addressing, policy, configuration, protocol state, counters, and source authority for topology graph and link-state
database.

Capture Relevant packets or telemetry at enough observation points to distinguish sender, path, policy, and receiver behavior.

Test Nominal traffic, invalid input, dependency loss, partial failure, convergence, restoration, and rollback.

Measure Reachability, loss, latency, convergence, resource use, state scale, error rates, and application outcome.

Reconcile Intended state against observed endpoint, control-plane, forwarding, security, and service evidence.

@ 1.2 Shortest Path First calculation

Shortest Path First calculation is an operational mechanism with observable inputs, state transitions, forwarding consequences,
and failure signatures. Explain root perspective, candidate paths, equal cost, next hops, tie handling, and route installation. The
engineer should be able to predict the expected state before opening a command line, then compare that prediction with
device, endpoint, packet, and service evidence.

In this guide, the subject is traced through the neighbor, database, path-computation, and forwarding chain. Configuration
alone is not accepted as proof: intended state must be reconciled with protocol state, installed forwarding state, traffic counters,
packet behavior, and the application or receiver outcome. This prevents a healthy control plane from concealing a broken data
plane, and prevents a working test flow from concealing an unsafe policy.

A production implementation begins by defining authority, scope, identifiers, timers, capacity, security boundaries, telemetry,
and rollback. Establish a small known-good baseline; exercise normal operation; inject one failure at a time; preserve
timestamps and raw evidence; and only then introduce optimization, automation, scale, or autonomous control. Every
abstraction must retain a path back to the underlying protocol state.

Troubleshooting should identify the first point where observed behavior diverges from the expected transaction. Inspect both
directions, distinguish absence from rejection, and account for caching, stale state, recursive dependencies, load sharing,
tunneling, policy, and hardware offload. A final conclusion should state what failed, why it failed, what evidence proves it, what
restored service, and what prevents recurrence.

Engineering practices
Document the authoritative design intent, ownership, and scope for shortest path first calculation.
Predict protocol and forwarding state before implementation or troubleshooting.
Validate control-plane state, installed forwarding state, and real traffic independently.
Test normal, boundary, degraded, failed, recovery, and rollback conditions.
Retain packet, configuration, counter, log, topology, timing, and service evidence.

Automate only after the manual behavior, invariants, and failure handling are understood.

router_id: 10.255.0.4
areas:
"0.0.0.0":
interfaces:
- name: core-01
network_type: point-to-point
cost: 10
authentication: hmac-sha
name: loopback@
passive: true
validation:
neighbor_full
1sdb_consistent
expected_intra_and_inter_area_routes
fib_next_hop_reachable
failure_convergence_measured
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Failure patterns
Treating shortest path first calculation as a configuration recipe without understanding protocol state.
Checking only the local device while ignoring the neighbor, endpoint, reverse path, or remote policy.
Assuming an established adjacency or installed route proves end-to-end forwarding.
Changing multiple variables before preserving the original failure evidence.
Using vendor-default timers, trust, or policy without documenting the resulting behavior.

Closing the incident after one successful probe without negative tests or recurrence monitoring.

Validation and evidence

Examine Topology, addressing, policy, configuration, protocol state, counters, and source authority for shortest path first calculation.
Capture Relevant packets or telemetry at enough observation points to distinguish sender, path, policy, and receiver behavior.

Test Nominal traffic, invalid input, dependency loss, partial failure, convergence, restoration, and rollback.

Measure Reachability, loss, latency, convergence, resource use, state scale, error rates, and application outcome.

Reconcile Intended state against observed endpoint, control-plane, forwarding, security, and service evidence.

+5 1.3 Control-plane versus forwarding state

Control-plane versus forwarding state is an operational mechanism with observable inputs, state transitions, forwarding
consequences, and failure signatures. Separate neighbor state, LSDB, SPF results, routing table, forwarding table, and actual
traffic. The engineer should be able to predict the expected state before opening a command line, then compare that prediction
with device, endpoint, packet, and service evidence.

In this guide, the subject is traced through the neighbor, database, path-computation, and forwarding chain. Configuration
alone is not accepted as proof: intended state must be reconciled with protocol state, installed forwarding state, traffic counters,
packet behavior, and the application or receiver outcome. This prevents a healthy control plane from concealing a broken data
plane, and prevents a working test flow from concealing an unsafe policy.

A production implementation begins by defining authority, scope, identifiers, timers, capacity, security boundaries, telemetry,
and rollback. Establish a small known-good baseline; exercise normal operation; inject one failure at a time; preserve
timestamps and raw evidence; and only then introduce optimization, automation, scale, or autonomous control. Every
abstraction must retain a path back to the underlying protocol state.

Troubleshooting should identify the first point where observed behavior diverges from the expected transaction. Inspect both
directions, distinguish absence from rejection, and account for caching, stale state, recursive dependencies, load sharing,
tunneling, policy, and hardware offload. A final conclusion should state what failed, why it failed, what evidence proves it, what
restored service, and what prevents recurrence.
Engineering practices

Document the authoritative design intent, ownership, and scope for control-plane versus forwarding state.

Predict protocol and forwarding state before implementation or troubleshooting.

Validate control-plane state, installed forwarding state, and real traffic independently.

Test normal, boundary, degraded, failed, recovery, and rollback conditions.

Retain packet, configuration, counter, log, topology, timing, and service evidence.

Automate only after the manual behavior, invariants, and failure handling are understood.

Failure patterns
Treating control-plane versus forwarding state as a configuration recipe without understanding protocol state.

Checking only the local device while ignoring the neighbor, endpoint, reverse path, or remote policy.
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Assuming an established adjacency or installed route proves end-to-end forwarding.
Changing multiple variables before preserving the original failure evidence.
Using vendor-default timers, trust, or policy without documenting the resulting behavior.

Closing the incident after one successful probe without negative tests or recurrence monitoring.
Validation and evidence

Examine Topology, addressing, policy, configuration, protocol state, counters, and source authority for control-plane versus
forwarding state.

Capture Relevant packets or telemetry at enough observation points to distinguish sender, path, policy, and receiver behavior.
Test Nominal traffic, invalid input, dependency loss, partial failure, convergence, restoration, and rollback.

Measure Reachability, loss, latency, convergence, resource use, state scale, error rates, and application outcome.

Reconcile Intended state against observed endpoint, control-plane, forwarding, security, and service evidence.

@ 1.4 OSPFv2 and OSPFv3 architecture

OSPFv2 and OSPFv3 architecture is an operational mechanism with observable inputs, state transitions, forwarding
consequences, and failure signatures. Compare address-family handling, link-local operation, authentication models, instances,
and deployment choices. The engineer should be able to predict the expected state before opening a command line, then
compare that prediction with device, endpoint, packet, and service evidence.

In this guide, the subject is traced through the neighbor, database, path-computation, and forwarding chain. Configuration
alone is not accepted as proof: intended state must be reconciled with protocol state, installed forwarding state, traffic counters,
packet behavior, and the application or receiver outcome. This prevents a healthy control plane from concealing a broken data
plane, and prevents a working test flow from concealing an unsafe policy.

A production implementation begins by defining authority, scope, identifiers, timers, capacity, security boundaries, telemetry,
and rollback. Establish a small known-good baseline; exercise normal operation; inject one failure at a time; preserve
timestamps and raw evidence; and only then introduce optimization, automation, scale, or autonomous control. Every
abstraction must retain a path back to the underlying protocol state.

Troubleshooting should identify the first point where observed behavior diverges from the expected transaction. Inspect both
directions, distinguish absence from rejection, and account for caching, stale state, recursive dependencies, load sharing,
tunneling, policy, and hardware offload. A final conclusion should state what failed, why it failed, what evidence proves it, what
restored service, and what prevents recurrence.
Engineering practices

Document the authoritative design intent, ownership, and scope for ospfv2 and ospfv3 architecture.

Predict protocol and forwarding state before implementation or troubleshooting.

Validate control-plane state, installed forwarding state, and real traffic independently.

Test normal, boundary, degraded, failed, recovery, and rollback conditions.

Retain packet, configuration, counter, log, topology, timing, and service evidence.

Automate only after the manual behavior, invariants, and failure handling are understood.

Failure patterns
Treating ospfv2 and ospfv3 architecture as a configuration recipe without understanding protocol state.
Checking only the local device while ignoring the neighbor, endpoint, reverse path, or remote policy.
Assuming an established adjacency or installed route proves end-to-end forwarding.
Changing multiple variables before preserving the original failure evidence.

Using vendor-default timers, trust, or policy without documenting the resulting behavior.
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Closing the incident after one successful probe without negative tests or recurrence monitoring.

Validation and evidence

Examine Topology, addressing, policy, configuration, protocol state, counters, and source authority for ospfv2 and ospfv3
architecture.

Capture Relevant packets or telemetry at enough observation points to distinguish sender, path, policy, and receiver behavior.
Test Nominal traffic, invalid input, dependency loss, partial failure, convergence, restoration, and rollback.

Measure Reachability, loss, latency, convergence, resource use, state scale, error rates, and application outcome.

Reconcile Intended state against observed endpoint, control-plane, forwarding, security, and service evidence.
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Chapter 01 laboratory and review

Practical laboratory
Build a four-router topology, capture initial database synchronization, draw the graph, calculate best paths manually, and compare
LSDB, RIB, and FIB.

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 incremental SPF, controller-assisted routing, graph verification, and intent-bound IGP operation.

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

Packets, neighbors, and adjacency formati

Master the messages and state machine that establish reliable topology exchange.

Master the messages and state machine that establish reliable topology exchange.

t5 2.1 Hello packets and compatibility

Hello packets and compatibility is an operational mechanism with observable inputs, state transitions, forwarding
consequences, and failure signatures. Check area, authentication, timers, network mask where applicable, options, stub flags,
router IDs, and network type. The engineer should be able to predict the expected state before opening a command line, then
compare that prediction with device, endpoint, packet, and service evidence.

In this guide, the subject is traced through the neighbor, database, path-computation, and forwarding chain. Configuration
alone is not accepted as proof: intended state must be reconciled with protocol state, installed forwarding state, traffic counters,
packet behavior, and the application or receiver outcome. This prevents a healthy control plane from concealing a broken data
plane, and prevents a working test flow from concealing an unsafe policy.

A production implementation begins by defining authority, scope, identifiers, timers, capacity, security boundaries, telemetry,
and rollback. Establish a small known-good baseline; exercise normal operation; inject one failure at a time; preserve
timestamps and raw evidence; and only then introduce optimization, automation, scale, or autonomous control. Every
abstraction must retain a path back to the underlying protocol state.

Troubleshooting should identify the first point where observed behavior diverges from the expected transaction. Inspect both
directions, distinguish absence from rejection, and account for caching, stale state, recursive dependencies, load sharing,
tunneling, policy, and hardware offload. A final conclusion should state what failed, why it failed, what evidence proves it, what
restored service, and what prevents recurrence.
Engineering practices

Document the authoritative design intent, ownership, and scope for hello packets and compatibility.

Predict protocol and forwarding state before implementation or troubleshooting.

Validate control-plane state, installed forwarding state, and real traffic independently.

Test normal, boundary, degraded, failed, recovery, and rollback conditions.

Retain packet, configuration, counter, log, topology, timing, and service evidence.

Automate only after the manual behavior, invariants, and failure handling are understood.

Failure patterns
Treating hello packets and compatibility as a configuration recipe without understanding protocol state.
Checking only the local device while ignoring the neighbor, endpoint, reverse path, or remote policy.
Assuming an established adjacency or installed route proves end-to-end forwarding.
Changing multiple variables before preserving the original failure evidence.
Using vendor-default timers, trust, or policy without documenting the resulting behavior.

Closing the incident after one successful probe without negative tests or recurrence monitoring.

Mythos Systems MYTHOS-NET - Network Engineering & Architecture 0011



MYTHOS-FG-NET-0004 MYTHOS TECHNICAL LIBRARY / LIVING FIELD GUIDE CANDIDATE FOCUSED FIELD GUIDE

Validation and evidence

Examine Topology, addressing, policy, configuration, protocol state, counters, and source authority for hello packets and
compatibility.

Capture Relevant packets or telemetry at enough observation points to distinguish sender, path, policy, and receiver behavior.

Test Nominal traffic, invalid input, dependency loss, partial failure, convergence, restoration, and rollback.

Measure Reachability, loss, latency, convergence, resource use, state scale, error rates, and application outcome.

Reconcile Intended state against observed endpoint, control-plane, forwarding, security, and service evidence.

@ 2.2 Neighbor state machine

Neighbor state machine is an operational mechanism with observable inputs, state transitions, forwarding consequences, and
failure signatures. Trace Down, Init, 2-Way, ExStart, Exchange, Loading, and Full with evidence for each transition. The engineer
should be able to predict the expected state before opening a command line, then compare that prediction with device,
endpoint, packet, and service evidence.

In this guide, the subject is traced through the neighbor, database, path-computation, and forwarding chain. Configuration
alone is not accepted as proof: intended state must be reconciled with protocol state, installed forwarding state, traffic counters,
packet behavior, and the application or receiver outcome. This prevents a healthy control plane from concealing a broken data
plane, and prevents a working test flow from concealing an unsafe policy.

A production implementation begins by defining authority, scope, identifiers, timers, capacity, security boundaries, telemetry,
and rollback. Establish a small known-good baseline; exercise normal operation; inject one failure at a time; preserve
timestamps and raw evidence; and only then introduce optimization, automation, scale, or autonomous control. Every
abstraction must retain a path back to the underlying protocol state.

Troubleshooting should identify the first point where observed behavior diverges from the expected transaction. Inspect both
directions, distinguish absence from rejection, and account for caching, stale state, recursive dependencies, load sharing,
tunneling, policy, and hardware offload. A final conclusion should state what failed, why it failed, what evidence proves it, what
restored service, and what prevents recurrence.

Engineering practices
Document the authoritative design intent, ownership, and scope for neighbor state machine.
Predict protocol and forwarding state before implementation or troubleshooting.
Validate control-plane state, installed forwarding state, and real traffic independently.
Test normal, boundary, degraded, failed, recovery, and rollback conditions.
Retain packet, configuration, counter, log, topology, timing, and service evidence.

Automate only after the manual behavior, invariants, and failure handling are understood.

router_id: 10.255.0.4
areas:
"0.0.0.0":
interfaces:
- name: core-01
network_type: point-to-point
cost: 10
authentication: hmac-sha
name: loopback@
passive: true
validation:
neighbor_full
1sdb_consistent
expected_intra_and_inter_area_routes
fib_next_hop_reachable
failure_convergence_measured
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Failure patterns
Treating neighbor state machine as a configuration recipe without understanding protocol state.
Checking only the local device while ignoring the neighbor, endpoint, reverse path, or remote policy.
Assuming an established adjacency or installed route proves end-to-end forwarding.
Changing multiple variables before preserving the original failure evidence.
Using vendor-default timers, trust, or policy without documenting the resulting behavior.

Closing the incident after one successful probe without negative tests or recurrence monitoring.

Validation and evidence

Examine Topology, addressing, policy, configuration, protocol state, counters, and source authority for neighbor state machine.
Capture Relevant packets or telemetry at enough observation points to distinguish sender, path, policy, and receiver behavior.
Test Nominal traffic, invalid input, dependency loss, partial failure, convergence, restoration, and rollback.

Measure Reachability, loss, latency, convergence, resource use, state scale, error rates, and application outcome.

Reconcile Intended state against observed endpoint, control-plane, forwarding, security, and service evidence.

t5 2.3 Database description and LSA exchange

Database description and LSA exchange is an operational mechanism with observable inputs, state transitions, forwarding
consequences, and failure signatures. Explain master/slave negotiation, sequence, requests, updates, acknowledgments, and
retransmission. The engineer should be able to predict the expected state before opening a command line, then compare that
prediction with device, endpoint, packet, and service evidence.

In this guide, the subject is traced through the neighbor, database, path-computation, and forwarding chain. Configuration
alone is not accepted as proof: intended state must be reconciled with protocol state, installed forwarding state, traffic counters,
packet behavior, and the application or receiver outcome. This prevents a healthy control plane from concealing a broken data
plane, and prevents a working test flow from concealing an unsafe policy.

A production implementation begins by defining authority, scope, identifiers, timers, capacity, security boundaries, telemetry,
and rollback. Establish a small known-good baseline; exercise normal operation; inject one failure at a time; preserve
timestamps and raw evidence; and only then introduce optimization, automation, scale, or autonomous control. Every
abstraction must retain a path back to the underlying protocol state.

Troubleshooting should identify the first point where observed behavior diverges from the expected transaction. Inspect both
directions, distinguish absence from rejection, and account for caching, stale state, recursive dependencies, load sharing,
tunneling, policy, and hardware offload. A final conclusion should state what failed, why it failed, what evidence proves it, what
restored service, and what prevents recurrence.
Engineering practices

Document the authoritative design intent, ownership, and scope for database description and Isa exchange.

Predict protocol and forwarding state before implementation or troubleshooting.

Validate control-plane state, installed forwarding state, and real traffic independently.

Test normal, boundary, degraded, failed, recovery, and rollback conditions.

Retain packet, configuration, counter, log, topology, timing, and service evidence.

Automate only after the manual behavior, invariants, and failure handling are understood.

Failure patterns
Treating database description and Isa exchange as a configuration recipe without understanding protocol state.

Checking only the local device while ignoring the neighbor, endpoint, reverse path, or remote policy.
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Assuming an established adjacency or installed route proves end-to-end forwarding.
Changing multiple variables before preserving the original failure evidence.
Using vendor-default timers, trust, or policy without documenting the resulting behavior.

Closing the incident after one successful probe without negative tests or recurrence monitoring.

Validation and evidence

Examine Topology, addressing, policy, configuration, protocol state, counters, and source authority for database description and Isa
exchange.

Capture Relevant packets or telemetry at enough observation points to distinguish sender, path, policy, and receiver behavior.

Test Nominal traffic, invalid input, dependency loss, partial failure, convergence, restoration, and rollback.

Measure Reachability, loss, latency, convergence, resource use, state scale, error rates, and application outcome.

Reconcile Intended state against observed endpoint, control-plane, forwarding, security, and service evidence.

@ 2.4 MTU and duplicate-router-ID failures

MTU and duplicate-router-ID failures is an operational mechanism with observable inputs, state transitions, forwarding
consequences, and failure signatures. Diagnose ExStart or Exchange stalls, hidden MTU mismatches, duplicate identity, and
unidirectional communication. The engineer should be able to predict the expected state before opening a command line, then
compare that prediction with device, endpoint, packet, and service evidence.

In this guide, the subject is traced through the neighbor, database, path-computation, and forwarding chain. Configuration
alone is not accepted as proof: intended state must be reconciled with protocol state, installed forwarding state, traffic counters,
packet behavior, and the application or receiver outcome. This prevents a healthy control plane from concealing a broken data
plane, and prevents a working test flow from concealing an unsafe policy.

A production implementation begins by defining authority, scope, identifiers, timers, capacity, security boundaries, telemetry,
and rollback. Establish a small known-good baseline; exercise normal operation; inject one failure at a time; preserve
timestamps and raw evidence; and only then introduce optimization, automation, scale, or autonomous control. Every
abstraction must retain a path back to the underlying protocol state.

Troubleshooting should identify the first point where observed behavior diverges from the expected transaction. Inspect both
directions, distinguish absence from rejection, and account for caching, stale state, recursive dependencies, load sharing,
tunneling, policy, and hardware offload. A final conclusion should state what failed, why it failed, what evidence proves it, what
restored service, and what prevents recurrence.
Engineering practices

Document the authoritative design intent, ownership, and scope for mtu and duplicate-router-id failures.

Predict protocol and forwarding state before implementation or troubleshooting.

Validate control-plane state, installed forwarding state, and real traffic independently.

Test normal, boundary, degraded, failed, recovery, and rollback conditions.

Retain packet, configuration, counter, log, topology, timing, and service evidence.

Automate only after the manual behavior, invariants, and failure handling are understood.

Failure patterns
Treating mtu and duplicate-router-id failures as a configuration recipe without understanding protocol state.
Checking only the local device while ignoring the neighbor, endpoint, reverse path, or remote policy.
Assuming an established adjacency or installed route proves end-to-end forwarding.
Changing multiple variables before preserving the original failure evidence.

Using vendor-default timers, trust, or policy without documenting the resulting behavior.
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Closing the incident after one successful probe without negative tests or recurrence monitoring.

Validation and evidence

Examine Topology, addressing, policy, configuration, protocol state, counters, and source authority for mtu and duplicate-router-id
failures.

Capture Relevant packets or telemetry at enough observation points to distinguish sender, path, policy, and receiver behavior.

Test Nominal traffic, invalid input, dependency loss, partial failure, convergence, restoration, and rollback.

Measure Reachability, loss, latency, convergence, resource use, state scale, error rates, and application outcome.

Reconcile Intended state against observed endpoint, control-plane, forwarding, security, and service evidence.
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Chapter 02 laboratory and review

Practical laboratory
Create timer, area, authentication, MTU, network-type, and duplicate-router-ID mismatches. Capture the exact packets and state
transitions for each.

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 automated adjacency diagnostics that cite packet fields and configuration rather than guessing from final state.

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

Network types and designated routers

Design OSPF behavior for broadcast, point-to-point, nonbroadcast, and virtualized media.

Design OSPF behavior for broadcast, point-to-point, nonbroadcast, and virtualized media.

+- 3.1 Broadcast networks and DR/BDR election

Broadcast networks and DR/BDR election is an operational mechanism with observable inputs, state transitions, forwarding
consequences, and failure signatures. Predict election timing, priority, non-preemption, adjacency reduction, and failure
consequences. The engineer should be able to predict the expected state before opening a command line, then compare that
prediction with device, endpoint, packet, and service evidence.

In this guide, the subject is traced through the neighbor, database, path-computation, and forwarding chain. Configuration
alone is not accepted as proof: intended state must be reconciled with protocol state, installed forwarding state, traffic counters,
packet behavior, and the application or receiver outcome. This prevents a healthy control plane from concealing a broken data
plane, and prevents a working test flow from concealing an unsafe policy.

A production implementation begins by defining authority, scope, identifiers, timers, capacity, security boundaries, telemetry,
and rollback. Establish a small known-good baseline; exercise normal operation; inject one failure at a time; preserve
timestamps and raw evidence; and only then introduce optimization, automation, scale, or autonomous control. Every
abstraction must retain a path back to the underlying protocol state.

Troubleshooting should identify the first point where observed behavior diverges from the expected transaction. Inspect both
directions, distinguish absence from rejection, and account for caching, stale state, recursive dependencies, load sharing,
tunneling, policy, and hardware offload. A final conclusion should state what failed, why it failed, what evidence proves it, what
restored service, and what prevents recurrence.
Engineering practices

Document the authoritative design intent, ownership, and scope for broadcast networks and dr/bdr election.

Predict protocol and forwarding state before implementation or troubleshooting.

Validate control-plane state, installed forwarding state, and real traffic independently.

Test normal, boundary, degraded, failed, recovery, and rollback conditions.

Retain packet, configuration, counter, log, topology, timing, and service evidence.

Automate only after the manual behavior, invariants, and failure handling are understood.

Failure patterns
Treating broadcast networks and dr/bdr election as a configuration recipe without understanding protocol state.
Checking only the local device while ignoring the neighbor, endpoint, reverse path, or remote policy.
Assuming an established adjacency or installed route proves end-to-end forwarding.
Changing multiple variables before preserving the original failure evidence.
Using vendor-default timers, trust, or policy without documenting the resulting behavior.

Closing the incident after one successful probe without negative tests or recurrence monitoring.
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Validation and evidence

Examine Topology, addressing, policy, configuration, protocol state, counters, and source authority for broadcast networks and
dr/bdr election.

Capture Relevant packets or telemetry at enough observation points to distinguish sender, path, policy, and receiver behavior.
Test Nominal traffic, invalid input, dependency loss, partial failure, convergence, restoration, and rollback.

Measure Reachability, loss, latency, convergence, resource use, state scale, error rates, and application outcome.

Reconcile Intended state against observed endpoint, control-plane, forwarding, security, and service evidence.

@ 3.2 Point-to-point and point-to-multipoint

Point-to-point and point-to-multipoint is an operational mechanism with observable inputs, state transitions, forwarding
consequences, and failure signatures. Use correct network types to simplify adjacency, addressing, and route representation.
The engineer should be able to predict the expected state before opening a command line, then compare that prediction with
device, endpoint, packet, and service evidence.

In this guide, the subject is traced through the neighbor, database, path-computation, and forwarding chain. Configuration
alone is not accepted as proof: intended state must be reconciled with protocol state, installed forwarding state, traffic counters,
packet behavior, and the application or receiver outcome. This prevents a healthy control plane from concealing a broken data
plane, and prevents a working test flow from concealing an unsafe policy.

A production implementation begins by defining authority, scope, identifiers, timers, capacity, security boundaries, telemetry,
and rollback. Establish a small known-good baseline; exercise normal operation; inject one failure at a time; preserve
timestamps and raw evidence; and only then introduce optimization, automation, scale, or autonomous control. Every
abstraction must retain a path back to the underlying protocol state.

Troubleshooting should identify the first point where observed behavior diverges from the expected transaction. Inspect both
directions, distinguish absence from rejection, and account for caching, stale state, recursive dependencies, load sharing,
tunneling, policy, and hardware offload. A final conclusion should state what failed, why it failed, what evidence proves it, what
restored service, and what prevents recurrence.

Engineering practices
Document the authoritative design intent, ownership, and scope for point-to-point and point-to-multipoint.
Predict protocol and forwarding state before implementation or troubleshooting.
Validate control-plane state, installed forwarding state, and real traffic independently.
Test normal, boundary, degraded, failed, recovery, and rollback conditions.
Retain packet, configuration, counter, log, topology, timing, and service evidence.

Automate only after the manual behavior, invariants, and failure handling are understood.

router_id: 10.255.0.4
areas:
"0.0.0.0":
interfaces:
- name: core-01
network_type: point-to-point
cost: 10
authentication: hmac-sha
name: loopback@
passive: true
validation:
neighbor_full
1sdb_consistent
expected_intra_and_inter_area_routes
fib_next_hop_reachable
failure_convergence_measured
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Failure patterns
Treating point-to-point and point-to-multipoint as a configuration recipe without understanding protocol state.
Checking only the local device while ignoring the neighbor, endpoint, reverse path, or remote policy.
Assuming an established adjacency or installed route proves end-to-end forwarding.
Changing multiple variables before preserving the original failure evidence.
Using vendor-default timers, trust, or policy without documenting the resulting behavior.

Closing the incident after one successful probe without negative tests or recurrence monitoring.
Validation and evidence

Examine Topology, addressing, policy, configuration, protocol state, counters, and source authority for point-to-point and
point-to-multipoint.

Capture Relevant packets or telemetry at enough observation points to distinguish sender, path, policy, and receiver behavior.
Test Nominal traffic, invalid input, dependency loss, partial failure, convergence, restoration, and rollback.

Measure Reachability, loss, latency, convergence, resource use, state scale, error rates, and application outcome.

Reconcile Intended state against observed endpoint, control-plane, forwarding, security, and service evidence.

t5 3.3 NBMA and partial-mesh concerns

NBMA and partial-mesh concerns is an operational mechanism with observable inputs, state transitions, forwarding
consequences, and failure signatures. Understand neighbor configuration, reachability, DR assumptions, and why
hub-and-spoke overlays need deliberate design. The engineer should be able to predict the expected state before opening a
command line, then compare that prediction with device, endpoint, packet, and service evidence.

In this guide, the subject is traced through the neighbor, database, path-computation, and forwarding chain. Configuration
alone is not accepted as proof: intended state must be reconciled with protocol state, installed forwarding state, traffic counters,
packet behavior, and the application or receiver outcome. This prevents a healthy control plane from concealing a broken data
plane, and prevents a working test flow from concealing an unsafe policy.

A production implementation begins by defining authority, scope, identifiers, timers, capacity, security boundaries, telemetry,
and rollback. Establish a small known-good baseline; exercise normal operation; inject one failure at a time; preserve
timestamps and raw evidence; and only then introduce optimization, automation, scale, or autonomous control. Every
abstraction must retain a path back to the underlying protocol state.

Troubleshooting should identify the first point where observed behavior diverges from the expected transaction. Inspect both
directions, distinguish absence from rejection, and account for caching, stale state, recursive dependencies, load sharing,
tunneling, policy, and hardware offload. A final conclusion should state what failed, why it failed, what evidence proves it, what
restored service, and what prevents recurrence.
Engineering practices

Document the authoritative design intent, ownership, and scope for nbma and partial-mesh concerns.

Predict protocol and forwarding state before implementation or troubleshooting.

Validate control-plane state, installed forwarding state, and real traffic independently.

Test normal, boundary, degraded, failed, recovery, and rollback conditions.

Retain packet, configuration, counter, log, topology, timing, and service evidence.

Automate only after the manual behavior, invariants, and failure handling are understood.

Failure patterns
Treating nbma and partial-mesh concerns as a configuration recipe without understanding protocol state.

Checking only the local device while ignoring the neighbor, endpoint, reverse path, or remote policy.
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Assuming an established adjacency or installed route proves end-to-end forwarding.
Changing multiple variables before preserving the original failure evidence.
Using vendor-default timers, trust, or policy without documenting the resulting behavior.

Closing the incident after one successful probe without negative tests or recurrence monitoring.

Validation and evidence

Examine Topology, addressing, policy, configuration, protocol state, counters, and source authority for nbma and partial-mesh
concerns.

Capture Relevant packets or telemetry at enough observation points to distinguish sender, path, policy, and receiver behavior.

Test Nominal traffic, invalid input, dependency loss, partial failure, convergence, restoration, and rollback.

Measure Reachability, loss, latency, convergence, resource use, state scale, error rates, and application outcome.

Reconcile Intended state against observed endpoint, control-plane, forwarding, security, and service evidence.

@ 3.4 Loopbacks, passive interfaces, and host routes

Loopbacks, passive interfaces, and host routes is an operational mechanism with observable inputs, state transitions,
forwarding consequences, and failure signatures. Advertise stable identities while limiting unnecessary protocol exposure. The
engineer should be able to predict the expected state before opening a command line, then compare that prediction with
device, endpoint, packet, and service evidence.

In this guide, the subject is traced through the neighbor, database, path-computation, and forwarding chain. Configuration
alone is not accepted as proof: intended state must be reconciled with protocol state, installed forwarding state, traffic counters,
packet behavior, and the application or receiver outcome. This prevents a healthy control plane from concealing a broken data
plane, and prevents a working test flow from concealing an unsafe policy.

A production implementation begins by defining authority, scope, identifiers, timers, capacity, security boundaries, telemetry,
and rollback. Establish a small known-good baseline; exercise normal operation; inject one failure at a time; preserve
timestamps and raw evidence; and only then introduce optimization, automation, scale, or autonomous control. Every
abstraction must retain a path back to the underlying protocol state.

Troubleshooting should identify the first point where observed behavior diverges from the expected transaction. Inspect both
directions, distinguish absence from rejection, and account for caching, stale state, recursive dependencies, load sharing,
tunneling, policy, and hardware offload. A final conclusion should state what failed, why it failed, what evidence proves it, what
restored service, and what prevents recurrence.
Engineering practices

Document the authoritative design intent, ownership, and scope for loopbacks, passive interfaces, and host routes.

Predict protocol and forwarding state before implementation or troubleshooting.

Validate control-plane state, installed forwarding state, and real traffic independently.

Test normal, boundary, degraded, failed, recovery, and rollback conditions.

Retain packet, configuration, counter, log, topology, timing, and service evidence.

Automate only after the manual behavior, invariants, and failure handling are understood.

Failure patterns
Treating loopbacks, passive interfaces, and host routes as a configuration recipe without understanding protocol state.
Checking only the local device while ignoring the neighbor, endpoint, reverse path, or remote policy.
Assuming an established adjacency or installed route proves end-to-end forwarding.
Changing multiple variables before preserving the original failure evidence.

Using vendor-default timers, trust, or policy without documenting the resulting behavior.
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Closing the incident after one successful probe without negative tests or recurrence monitoring.

Validation and evidence

Examine Topology, addressing, policy, configuration, protocol state, counters, and source authority for loopbacks, passive interfaces,
and host routes.

Capture Relevant packets or telemetry at enough observation points to distinguish sender, path, policy, and receiver behavior.
Test Nominal traffic, invalid input, dependency loss, partial failure, convergence, restoration, and rollback.

Measure Reachability, loss, latency, convergence, resource use, state scale, error rates, and application outcome.

Reconcile Intended state against observed endpoint, control-plane, forwarding, security, and service evidence.
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Chapter 03 laboratory and review

Practical laboratory
Deploy one topology under multiple network types, compare LSAs and adjacencies, then fail the DR, hub, and spoke links while
measuring impact.

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 OSPF over overlays, unnumbered links, virtual routers, and routed optical fabrics.

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

LSA types and route derivation

Read the LSDB as the authoritative narrative of OSPF reachability.

Read the LSDB as the authoritative narrative of OSPF reachability.

+ 4.1 Router and network LSAs

Router and network LSAs is an operational mechanism with observable inputs, state transitions, forwarding consequences, and
failure signatures. Map links, transit networks, stub networks, designated routers, metrics, and intra-area routes. The engineer
should be able to predict the expected state before opening a command line, then compare that prediction with device,
endpoint, packet, and service evidence.

In this guide, the subject is traced through the neighbor, database, path-computation, and forwarding chain. Configuration
alone is not accepted as proof: intended state must be reconciled with protocol state, installed forwarding state, traffic counters,
packet behavior, and the application or receiver outcome. This prevents a healthy control plane from concealing a broken data
plane, and prevents a working test flow from concealing an unsafe policy.

A production implementation begins by defining authority, scope, identifiers, timers, capacity, security boundaries, telemetry,
and rollback. Establish a small known-good baseline; exercise normal operation; inject one failure at a time; preserve
timestamps and raw evidence; and only then introduce optimization, automation, scale, or autonomous control. Every
abstraction must retain a path back to the underlying protocol state.

Troubleshooting should identify the first point where observed behavior diverges from the expected transaction. Inspect both
directions, distinguish absence from rejection, and account for caching, stale state, recursive dependencies, load sharing,
tunneling, policy, and hardware offload. A final conclusion should state what failed, why it failed, what evidence proves it, what
restored service, and what prevents recurrence.
Engineering practices

Document the authoritative design intent, ownership, and scope for router and network Isas.

Predict protocol and forwarding state before implementation or troubleshooting.

Validate control-plane state, installed forwarding state, and real traffic independently.

Test normal, boundary, degraded, failed, recovery, and rollback conditions.

Retain packet, configuration, counter, log, topology, timing, and service evidence.

Automate only after the manual behavior, invariants, and failure handling are understood.

Failure patterns
Treating router and network Isas as a configuration recipe without understanding protocol state.
Checking only the local device while ignoring the neighbor, endpoint, reverse path, or remote policy.
Assuming an established adjacency or installed route proves end-to-end forwarding.
Changing multiple variables before preserving the original failure evidence.
Using vendor-default timers, trust, or policy without documenting the resulting behavior.

Closing the incident after one successful probe without negative tests or recurrence monitoring.
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Validation and evidence

Examine Topology, addressing, policy, configuration, protocol state, counters, and source authority for router and network Isas.
Capture Relevant packets or telemetry at enough observation points to distinguish sender, path, policy, and receiver behavior.
Test Nominal traffic, invalid input, dependency loss, partial failure, convergence, restoration, and rollback.

Measure Reachability, loss, latency, convergence, resource use, state scale, error rates, and application outcome.

Reconcile Intended state against observed endpoint, control-plane, forwarding, security, and service evidence.

@ 4.2 Summary and ASBR summary LSAs

Summary and ASBR summary LSAs is an operational mechanism with observable inputs, state transitions, forwarding
consequences, and failure signatures. Understand inter-area reachability, area border generation, summarization, and path
selection. The engineer should be able to predict the expected state before opening a command line, then compare that
prediction with device, endpoint, packet, and service evidence.

In this guide, the subject is traced through the neighbor, database, path-computation, and forwarding chain. Configuration
alone is not accepted as proof: intended state must be reconciled with protocol state, installed forwarding state, traffic counters,
packet behavior, and the application or receiver outcome. This prevents a healthy control plane from concealing a broken data
plane, and prevents a working test flow from concealing an unsafe policy.

A production implementation begins by defining authority, scope, identifiers, timers, capacity, security boundaries, telemetry,
and rollback. Establish a small known-good baseline; exercise normal operation; inject one failure at a time; preserve
timestamps and raw evidence; and only then introduce optimization, automation, scale, or autonomous control. Every
abstraction must retain a path back to the underlying protocol state.

Troubleshooting should identify the first point where observed behavior diverges from the expected transaction. Inspect both
directions, distinguish absence from rejection, and account for caching, stale state, recursive dependencies, load sharing,
tunneling, policy, and hardware offload. A final conclusion should state what failed, why it failed, what evidence proves it, what
restored service, and what prevents recurrence.

Engineering practices
Document the authoritative design intent, ownership, and scope for summary and asbr summary Isas.
Predict protocol and forwarding state before implementation or troubleshooting.
Validate control-plane state, installed forwarding state, and real traffic independently.
Test normal, boundary, degraded, failed, recovery, and rollback conditions.
Retain packet, configuration, counter, log, topology, timing, and service evidence.

Automate only after the manual behavior, invariants, and failure handling are understood.

router_id: 10.255.0.4
areas:
"0.0.0.0":
interfaces:
- name: core-01
network_type: point-to-point
cost: 10
authentication: hmac-sha
name: loopback@
passive: true
validation:
neighbor_full
1sdb_consistent
expected_intra_and_inter_area_routes
fib_next_hop_reachable
failure_convergence_measured
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Failure patterns
Treating summary and asbr summary Isas as a configuration recipe without understanding protocol state.
Checking only the local device while ignoring the neighbor, endpoint, reverse path, or remote policy.
Assuming an established adjacency or installed route proves end-to-end forwarding.
Changing multiple variables before preserving the original failure evidence.
Using vendor-default timers, trust, or policy without documenting the resulting behavior.

Closing the incident after one successful probe without negative tests or recurrence monitoring.

Validation and evidence

Examine Topology, addressing, policy, configuration, protocol state, counters, and source authority for summary and asbr summary
Isas.

Capture Relevant packets or telemetry at enough observation points to distinguish sender, path, policy, and receiver behavior.

Test Nominal traffic, invalid input, dependency loss, partial failure, convergence, restoration, and rollback.

Measure Reachability, loss, latency, convergence, resource use, state scale, error rates, and application outcome.

Reconcile Intended state against observed endpoint, control-plane, forwarding, security, and service evidence.

+- 4.3 External and NSSA LSAs

External and NSSA LSAs is an operational mechanism with observable inputs, state transitions, forwarding consequences, and
failure signatures. Compare E1, E2, N1, N2, forwarding addresses, translation, tags, and redistribution sources. The engineer
should be able to predict the expected state before opening a command line, then compare that prediction with device,
endpoint, packet, and service evidence.

In this guide, the subject is traced through the neighbor, database, path-computation, and forwarding chain. Configuration
alone is not accepted as proof: intended state must be reconciled with protocol state, installed forwarding state, traffic counters,
packet behavior, and the application or receiver outcome. This prevents a healthy control plane from concealing a broken data
plane, and prevents a working test flow from concealing an unsafe policy.

A production implementation begins by defining authority, scope, identifiers, timers, capacity, security boundaries, telemetry,
and rollback. Establish a small known-good baseline; exercise normal operation; inject one failure at a time; preserve
timestamps and raw evidence; and only then introduce optimization, automation, scale, or autonomous control. Every
abstraction must retain a path back to the underlying protocol state.

Troubleshooting should identify the first point where observed behavior diverges from the expected transaction. Inspect both
directions, distinguish absence from rejection, and account for caching, stale state, recursive dependencies, load sharing,
tunneling, policy, and hardware offload. A final conclusion should state what failed, why it failed, what evidence proves it, what
restored service, and what prevents recurrence.
Engineering practices

Document the authoritative design intent, ownership, and scope for external and nssa Isas.

Predict protocol and forwarding state before implementation or troubleshooting.

Validate control-plane state, installed forwarding state, and real traffic independently.

Test normal, boundary, degraded, failed, recovery, and rollback conditions.

Retain packet, configuration, counter, log, topology, timing, and service evidence.

Automate only after the manual behavior, invariants, and failure handling are understood.

Failure patterns
Treating external and nssa Isas as a configuration recipe without understanding protocol state.

Checking only the local device while ignoring the neighbor, endpoint, reverse path, or remote policy.
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Assuming an established adjacency or installed route proves end-to-end forwarding.
Changing multiple variables before preserving the original failure evidence.
Using vendor-default timers, trust, or policy without documenting the resulting behavior.

Closing the incident after one successful probe without negative tests or recurrence monitoring.

Validation and evidence

Examine Topology, addressing, policy, configuration, protocol state, counters, and source authority for external and nssa Isas.
Capture Relevant packets or telemetry at enough observation points to distinguish sender, path, policy, and receiver behavior.
Test Nominal traffic, invalid input, dependency loss, partial failure, convergence, restoration, and rollback.

Measure Reachability, loss, latency, convergence, resource use, state scale, error rates, and application outcome.

Reconcile Intended state against observed endpoint, control-plane, forwarding, security, and service evidence.

@ 4.4 Opaque and extended information

Opaque and extended information is an operational mechanism with observable inputs, state transitions, forwarding
consequences, and failure signatures. Recognize traffic-engineering, segment-routing, graceful-restart, router-information, and
extension LSAs. The engineer should be able to predict the expected state before opening a command line, then compare that
prediction with device, endpoint, packet, and service evidence.

In this guide, the subject is traced through the neighbor, database, path-computation, and forwarding chain. Configuration
alone is not accepted as proof: intended state must be reconciled with protocol state, installed forwarding state, traffic counters,
packet behavior, and the application or receiver outcome. This prevents a healthy control plane from concealing a broken data
plane, and prevents a working test flow from concealing an unsafe policy.

A production implementation begins by defining authority, scope, identifiers, timers, capacity, security boundaries, telemetry,
and rollback. Establish a small known-good baseline; exercise normal operation; inject one failure at a time; preserve
timestamps and raw evidence; and only then introduce optimization, automation, scale, or autonomous control. Every
abstraction must retain a path back to the underlying protocol state.

Troubleshooting should identify the first point where observed behavior diverges from the expected transaction. Inspect both
directions, distinguish absence from rejection, and account for caching, stale state, recursive dependencies, load sharing,
tunneling, policy, and hardware offload. A final conclusion should state what failed, why it failed, what evidence proves it, what
restored service, and what prevents recurrence.
Engineering practices

Document the authoritative design intent, ownership, and scope for opaque and extended information.

Predict protocol and forwarding state before implementation or troubleshooting.

Validate control-plane state, installed forwarding state, and real traffic independently.

Test normal, boundary, degraded, failed, recovery, and rollback conditions.

Retain packet, configuration, counter, log, topology, timing, and service evidence.

Automate only after the manual behavior, invariants, and failure handling are understood.

Failure patterns
Treating opaque and extended information as a configuration recipe without understanding protocol state.
Checking only the local device while ignoring the neighbor, endpoint, reverse path, or remote policy.
Assuming an established adjacency or installed route proves end-to-end forwarding.
Changing multiple variables before preserving the original failure evidence.
Using vendor-default timers, trust, or policy without documenting the resulting behavior.

Closing the incident after one successful probe without negative tests or recurrence monitoring.
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Validation and evidence

Examine Topology, addressing, policy, configuration, protocol state, counters, and source authority for opaque and extended
information.

Capture Relevant packets or telemetry at enough observation points to distinguish sender, path, policy, and receiver behavior.

Test Nominal traffic, invalid input, dependency loss, partial failure, convergence, restoration, and rollback.

Measure Reachability, loss, latency, convergence, resource use, state scale, error rates, and application outcome.

Reconcile Intended state against observed endpoint, control-plane, forwarding, security, and service evidence.
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Chapter 04 laboratory and review

Practical laboratory
Inspect an LSDB containing multiple areas, external routes, NSSA translation, and summaries. Trace ten routes from originating
information to installed next hop.

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 the LSDB analysis to SR-MPLS prefixes, flex algorithms, topology constraints, and digital-twin comparison.

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

Area architecture and summarization

Use areas to control flooding and computation without creating opaque or fragile routing.

Use areas to control flooding and computation without creating opaque or fragile routing.

+5 5.1 Backbone and area connectivity

Backbone and area connectivity is an operational mechanism with observable inputs, state transitions, forwarding
consequences, and failure signatures. Design Area 0 continuity, ABR placement, virtual links only as transitional mechanisms,
and failure boundaries. The engineer should be able to predict the expected state before opening a command line, then
compare that prediction with device, endpoint, packet, and service evidence.

In this guide, the subject is traced through the neighbor, database, path-computation, and forwarding chain. Configuration
alone is not accepted as proof: intended state must be reconciled with protocol state, installed forwarding state, traffic counters,
packet behavior, and the application or receiver outcome. This prevents a healthy control plane from concealing a broken data
plane, and prevents a working test flow from concealing an unsafe policy.

A production implementation begins by defining authority, scope, identifiers, timers, capacity, security boundaries, telemetry,
and rollback. Establish a small known-good baseline; exercise normal operation; inject one failure at a time; preserve
timestamps and raw evidence; and only then introduce optimization, automation, scale, or autonomous control. Every
abstraction must retain a path back to the underlying protocol state.

Troubleshooting should identify the first point where observed behavior diverges from the expected transaction. Inspect both
directions, distinguish absence from rejection, and account for caching, stale state, recursive dependencies, load sharing,
tunneling, policy, and hardware offload. A final conclusion should state what failed, why it failed, what evidence proves it, what
restored service, and what prevents recurrence.
Engineering practices

Document the authoritative design intent, ownership, and scope for backbone and area connectivity.

Predict protocol and forwarding state before implementation or troubleshooting.

Validate control-plane state, installed forwarding state, and real traffic independently.

Test normal, boundary, degraded, failed, recovery, and rollback conditions.

Retain packet, configuration, counter, log, topology, timing, and service evidence.

Automate only after the manual behavior, invariants, and failure handling are understood.

Failure patterns
Treating backbone and area connectivity as a configuration recipe without understanding protocol state.
Checking only the local device while ignoring the neighbor, endpoint, reverse path, or remote policy.
Assuming an established adjacency or installed route proves end-to-end forwarding.
Changing multiple variables before preserving the original failure evidence.
Using vendor-default timers, trust, or policy without documenting the resulting behavior.

Closing the incident after one successful probe without negative tests or recurrence monitoring.
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Validation and evidence

Examine Topology, addressing, policy, configuration, protocol state, counters, and source authority for backbone and area
connectivity.

Capture Relevant packets or telemetry at enough observation points to distinguish sender, path, policy, and receiver behavior.

Test Nominal traffic, invalid input, dependency loss, partial failure, convergence, restoration, and rollback.

Measure Reachability, loss, latency, convergence, resource use, state scale, error rates, and application outcome.

Reconcile Intended state against observed endpoint, control-plane, forwarding, security, and service evidence.

@ 5.2 Stub, totally stubby, and NSSA behavior

Stub, totally stubby, and NSSA behavior is an operational mechanism with observable inputs, state transitions, forwarding
consequences, and failure signatures. Select area types by external-route requirements, defaults, translation, and operational
clarity. The engineer should be able to predict the expected state before opening a command line, then compare that prediction
with device, endpoint, packet, and service evidence.

In this guide, the subject is traced through the neighbor, database, path-computation, and forwarding chain. Configuration
alone is not accepted as proof: intended state must be reconciled with protocol state, installed forwarding state, traffic counters,
packet behavior, and the application or receiver outcome. This prevents a healthy control plane from concealing a broken data
plane, and prevents a working test flow from concealing an unsafe policy.

A production implementation begins by defining authority, scope, identifiers, timers, capacity, security boundaries, telemetry,
and rollback. Establish a small known-good baseline; exercise normal operation; inject one failure at a time; preserve
timestamps and raw evidence; and only then introduce optimization, automation, scale, or autonomous control. Every
abstraction must retain a path back to the underlying protocol state.

Troubleshooting should identify the first point where observed behavior diverges from the expected transaction. Inspect both
directions, distinguish absence from rejection, and account for caching, stale state, recursive dependencies, load sharing,
tunneling, policy, and hardware offload. A final conclusion should state what failed, why it failed, what evidence proves it, what
restored service, and what prevents recurrence.

Engineering practices
Document the authoritative design intent, ownership, and scope for stub, totally stubby, and nssa behavior.
Predict protocol and forwarding state before implementation or troubleshooting.
Validate control-plane state, installed forwarding state, and real traffic independently.
Test normal, boundary, degraded, failed, recovery, and rollback conditions.
Retain packet, configuration, counter, log, topology, timing, and service evidence.

Automate only after the manual behavior, invariants, and failure handling are understood.

router_id: 10.255.0.4
areas:
"0.0.0.0":
interfaces:
- name: core-01
network_type: point-to-point
cost: 10
authentication: hmac-sha
name: loopback@
passive: true
validation:
neighbor_full
1sdb_consistent
expected_intra_and_inter_area_routes
fib_next_hop_reachable
failure_convergence_measured
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Failure patterns
Treating stub, totally stubby, and nssa behavior as a configuration recipe without understanding protocol state.
Checking only the local device while ignoring the neighbor, endpoint, reverse path, or remote policy.
Assuming an established adjacency or installed route proves end-to-end forwarding.
Changing multiple variables before preserving the original failure evidence.
Using vendor-default timers, trust, or policy without documenting the resulting behavior.

Closing the incident after one successful probe without negative tests or recurrence monitoring.

Validation and evidence

Examine Topology, addressing, policy, configuration, protocol state, counters, and source authority for stub, totally stubby, and nssa
behavior.

Capture Relevant packets or telemetry at enough observation points to distinguish sender, path, policy, and receiver behavior.

Test Nominal traffic, invalid input, dependency loss, partial failure, convergence, restoration, and rollback.

Measure Reachability, loss, latency, convergence, resource use, state scale, error rates, and application outcome.

Reconcile Intended state against observed endpoint, control-plane, forwarding, security, and service evidence.

¢+ 5.3 Inter-area summarization

Inter-area summarization is an operational mechanism with observable inputs, state transitions, forwarding consequences, and
failure signatures. Choose boundaries, discard routes, specificity, failure masking, and exception handling. The engineer should
be able to predict the expected state before opening a command line, then compare that prediction with device, endpoint,
packet, and service evidence.

In this guide, the subject is traced through the neighbor, database, path-computation, and forwarding chain. Configuration
alone is not accepted as proof: intended state must be reconciled with protocol state, installed forwarding state, traffic counters,
packet behavior, and the application or receiver outcome. This prevents a healthy control plane from concealing a broken data
plane, and prevents a working test flow from concealing an unsafe policy.

A production implementation begins by defining authority, scope, identifiers, timers, capacity, security boundaries, telemetry,
and rollback. Establish a small known-good baseline; exercise normal operation; inject one failure at a time; preserve
timestamps and raw evidence; and only then introduce optimization, automation, scale, or autonomous control. Every
abstraction must retain a path back to the underlying protocol state.

Troubleshooting should identify the first point where observed behavior diverges from the expected transaction. Inspect both
directions, distinguish absence from rejection, and account for caching, stale state, recursive dependencies, load sharing,
tunneling, policy, and hardware offload. A final conclusion should state what failed, why it failed, what evidence proves it, what
restored service, and what prevents recurrence.
Engineering practices

Document the authoritative design intent, ownership, and scope for inter-area summarization.

Predict protocol and forwarding state before implementation or troubleshooting.

Validate control-plane state, installed forwarding state, and real traffic independently.

Test normal, boundary, degraded, failed, recovery, and rollback conditions.

Retain packet, configuration, counter, log, topology, timing, and service evidence.

Automate only after the manual behavior, invariants, and failure handling are understood.

Failure patterns
Treating inter-area summarization as a configuration recipe without understanding protocol state.

Checking only the local device while ignoring the neighbor, endpoint, reverse path, or remote policy.
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Assuming an established adjacency or installed route proves end-to-end forwarding.
Changing multiple variables before preserving the original failure evidence.
Using vendor-default timers, trust, or policy without documenting the resulting behavior.

Closing the incident after one successful probe without negative tests or recurrence monitoring.

Validation and evidence

Examine Topology, addressing, policy, configuration, protocol state, counters, and source authority for inter-area summarization.
Capture Relevant packets or telemetry at enough observation points to distinguish sender, path, policy, and receiver behavior.
Test Nominal traffic, invalid input, dependency loss, partial failure, convergence, restoration, and rollback.

Measure Reachability, loss, latency, convergence, resource use, state scale, error rates, and application outcome.

Reconcile Intended state against observed endpoint, control-plane, forwarding, security, and service evidence.

@ 5.4 Multi-area scale and topology

Multi-area scale and topology is an operational mechanism with observable inputs, state transitions, forwarding consequences,
and failure signatures. Balance LSDB size, SPF load, path optimality, troubleshooting, and organizational ownership. The
engineer should be able to predict the expected state before opening a command line, then compare that prediction with
device, endpoint, packet, and service evidence.

In this guide, the subject is traced through the neighbor, database, path-computation, and forwarding chain. Configuration
alone is not accepted as proof: intended state must be reconciled with protocol state, installed forwarding state, traffic counters,
packet behavior, and the application or receiver outcome. This prevents a healthy control plane from concealing a broken data
plane, and prevents a working test flow from concealing an unsafe policy.

A production implementation begins by defining authority, scope, identifiers, timers, capacity, security boundaries, telemetry,
and rollback. Establish a small known-good baseline; exercise normal operation; inject one failure at a time; preserve
timestamps and raw evidence; and only then introduce optimization, automation, scale, or autonomous control. Every
abstraction must retain a path back to the underlying protocol state.

Troubleshooting should identify the first point where observed behavior diverges from the expected transaction. Inspect both
directions, distinguish absence from rejection, and account for caching, stale state, recursive dependencies, load sharing,
tunneling, policy, and hardware offload. A final conclusion should state what failed, why it failed, what evidence proves it, what
restored service, and what prevents recurrence.
Engineering practices

Document the authoritative design intent, ownership, and scope for multi-area scale and topology.

Predict protocol and forwarding state before implementation or troubleshooting.

Validate control-plane state, installed forwarding state, and real traffic independently.

Test normal, boundary, degraded, failed, recovery, and rollback conditions.

Retain packet, configuration, counter, log, topology, timing, and service evidence.

Automate only after the manual behavior, invariants, and failure handling are understood.

Failure patterns
Treating multi-area scale and topology as a configuration recipe without understanding protocol state.
Checking only the local device while ignoring the neighbor, endpoint, reverse path, or remote policy.
Assuming an established adjacency or installed route proves end-to-end forwarding.
Changing multiple variables before preserving the original failure evidence.
Using vendor-default timers, trust, or policy without documenting the resulting behavior.

Closing the incident after one successful probe without negative tests or recurrence monitoring.
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Validation and evidence

Examine Topology, addressing, policy, configuration, protocol state, counters, and source authority for multi-area scale and
topology.

Capture Relevant packets or telemetry at enough observation points to distinguish sender, path, policy, and receiver behavior.

Test Nominal traffic, invalid input, dependency loss, partial failure, convergence, restoration, and rollback.

Measure Reachability, loss, latency, convergence, resource use, state scale, error rates, and application outcome.

Reconcile Intended state against observed endpoint, control-plane, forwarding, security, and service evidence.
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Chapter 05 laboratory and review

Practical laboratory
Design an eight-site multi-area topology, calculate summary ranges, fail components hidden by summaries, and prove black-hole
prevention.

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 hierarchical controllers, flex algorithms, multi-topology OSPF, and formal area-design validation.

Review gate

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

Policy, redistribution, and route selection

Control what enters and leaves OSPF and prevent feedback loops or unintended reachability.

Control what enters and leaves OSPF and prevent feedback loops or unintended reachability.

$5 6.1 Administrative preference and OSPF route types

Administrative preference and OSPF route types is an operational mechanism with observable inputs, state transitions,
forwarding consequences, and failure signatures. Understand intra-area, inter-area, external types, local preference
mechanisms, and platform-specific distance. The engineer should be able to predict the expected state before opening a
command line, then compare that prediction with device, endpoint, packet, and service evidence.

In this guide, the subject is traced through the neighbor, database, path-computation, and forwarding chain. Configuration
alone is not accepted as proof: intended state must be reconciled with protocol state, installed forwarding state, traffic counters,
packet behavior, and the application or receiver outcome. This prevents a healthy control plane from concealing a broken data
plane, and prevents a working test flow from concealing an unsafe policy.

A production implementation begins by defining authority, scope, identifiers, timers, capacity, security boundaries, telemetry,
and rollback. Establish a small known-good baseline; exercise normal operation; inject one failure at a time; preserve
timestamps and raw evidence; and only then introduce optimization, automation, scale, or autonomous control. Every
abstraction must retain a path back to the underlying protocol state.

Troubleshooting should identify the first point where observed behavior diverges from the expected transaction. Inspect both
directions, distinguish absence from rejection, and account for caching, stale state, recursive dependencies, load sharing,
tunneling, policy, and hardware offload. A final conclusion should state what failed, why it failed, what evidence proves it, what
restored service, and what prevents recurrence.
Engineering practices

Document the authoritative design intent, ownership, and scope for administrative preference and ospf route types.

Predict protocol and forwarding state before implementation or troubleshooting.

Validate control-plane state, installed forwarding state, and real traffic independently.

Test normal, boundary, degraded, failed, recovery, and rollback conditions.

Retain packet, configuration, counter, log, topology, timing, and service evidence.

Automate only after the manual behavior, invariants, and failure handling are understood.

Failure patterns
Treating administrative preference and ospf route types as a configuration recipe without understanding protocol state.
Checking only the local device while ignoring the neighbor, endpoint, reverse path, or remote policy.
Assuming an established adjacency or installed route proves end-to-end forwarding.
Changing multiple variables before preserving the original failure evidence.
Using vendor-default timers, trust, or policy without documenting the resulting behavior.

Closing the incident after one successful probe without negative tests or recurrence monitoring.

Mythos Systems MYTHOS-NET - Network Engineering & Architecture 0035



MYTHOS-FG-NET-0004 MYTHOS TECHNICAL LIBRARY / LIVING FIELD GUIDE CANDIDATE FOCUSED FIELD GUIDE

Validation and evidence

Examine Topology, addressing, policy, configuration, protocol state, counters, and source authority for administrative preference
and ospf route types.

Capture Relevant packets or telemetry at enough observation points to distinguish sender, path, policy, and receiver behavior.
Test Nominal traffic, invalid input, dependency loss, partial failure, convergence, restoration, and rollback.

Measure Reachability, loss, latency, convergence, resource use, state scale, error rates, and application outcome.

Reconcile Intended state against observed endpoint, control-plane, forwarding, security, and service evidence.

@ 6.2 Redistribution boundaries

Redistribution boundaries is an operational mechanism with observable inputs, state transitions, forwarding consequences, and
failure signatures. Define source protocols, metrics, types, tags, filtering, defaults, and ownership. The engineer should be able
to predict the expected state before opening a command line, then compare that prediction with device, endpoint, packet, and
service evidence.

In this guide, the subject is traced through the neighbor, database, path-computation, and forwarding chain. Configuration
alone is not accepted as proof: intended state must be reconciled with protocol state, installed forwarding state, traffic counters,
packet behavior, and the application or receiver outcome. This prevents a healthy control plane from concealing a broken data
plane, and prevents a working test flow from concealing an unsafe policy.

A production implementation begins by defining authority, scope, identifiers, timers, capacity, security boundaries, telemetry,
and rollback. Establish a small known-good baseline; exercise normal operation; inject one failure at a time; preserve
timestamps and raw evidence; and only then introduce optimization, automation, scale, or autonomous control. Every
abstraction must retain a path back to the underlying protocol state.

Troubleshooting should identify the first point where observed behavior diverges from the expected transaction. Inspect both
directions, distinguish absence from rejection, and account for caching, stale state, recursive dependencies, load sharing,
tunneling, policy, and hardware offload. A final conclusion should state what failed, why it failed, what evidence proves it, what
restored service, and what prevents recurrence.

Engineering practices
Document the authoritative design intent, ownership, and scope for redistribution boundaries.
Predict protocol and forwarding state before implementation or troubleshooting.
Validate control-plane state, installed forwarding state, and real traffic independently.
Test normal, boundary, degraded, failed, recovery, and rollback conditions.
Retain packet, configuration, counter, log, topology, timing, and service evidence.

Automate only after the manual behavior, invariants, and failure handling are understood.

router_id: 10.255.0.4
areas:
"0.0.0.0":
interfaces:
- name: core-01
network_type: point-to-point
cost: 10
authentication: hmac-sha
name: loopback@
passive: true
validation:
neighbor_full
1sdb_consistent
expected_intra_and_inter_area_routes
fib_next_hop_reachable
failure_convergence_measured
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Failure patterns
Treating redistribution boundaries as a configuration recipe without understanding protocol state.
Checking only the local device while ignoring the neighbor, endpoint, reverse path, or remote policy.
Assuming an established adjacency or installed route proves end-to-end forwarding.
Changing multiple variables before preserving the original failure evidence.
Using vendor-default timers, trust, or policy without documenting the resulting behavior.

Closing the incident after one successful probe without negative tests or recurrence monitoring.

Validation and evidence

Examine Topology, addressing, policy, configuration, protocol state, counters, and source authority for redistribution boundaries.
Capture Relevant packets or telemetry at enough observation points to distinguish sender, path, policy, and receiver behavior.
Test Nominal traffic, invalid input, dependency loss, partial failure, convergence, restoration, and rollback.

Measure Reachability, loss, latency, convergence, resource use, state scale, error rates, and application outcome.

Reconcile Intended state against observed endpoint, control-plane, forwarding, security, and service evidence.

$5 6.3 Route tagging and loop prevention

Route tagging and loop prevention is an operational mechanism with observable inputs, state transitions, forwarding
consequences, and failure signatures. Carry origin context through redistribution and enforce explicit rejection of returned
routes. The engineer should be able to predict the expected state before opening a command line, then compare that prediction
with device, endpoint, packet, and service evidence.

In this guide, the subject is traced through the neighbor, database, path-computation, and forwarding chain. Configuration
alone is not accepted as proof: intended state must be reconciled with protocol state, installed forwarding state, traffic counters,
packet behavior, and the application or receiver outcome. This prevents a healthy control plane from concealing a broken data
plane, and prevents a working test flow from concealing an unsafe policy.

A production implementation begins by defining authority, scope, identifiers, timers, capacity, security boundaries, telemetry,
and rollback. Establish a small known-good baseline; exercise normal operation; inject one failure at a time; preserve
timestamps and raw evidence; and only then introduce optimization, automation, scale, or autonomous control. Every
abstraction must retain a path back to the underlying protocol state.

Troubleshooting should identify the first point where observed behavior diverges from the expected transaction. Inspect both
directions, distinguish absence from rejection, and account for caching, stale state, recursive dependencies, load sharing,
tunneling, policy, and hardware offload. A final conclusion should state what failed, why it failed, what evidence proves it, what
restored service, and what prevents recurrence.
Engineering practices

Document the authoritative design intent, ownership, and scope for route tagging and loop prevention.

Predict protocol and forwarding state before implementation or troubleshooting.

Validate control-plane state, installed forwarding state, and real traffic independently.

Test normal, boundary, degraded, failed, recovery, and rollback conditions.

Retain packet, configuration, counter, log, topology, timing, and service evidence.

Automate only after the manual behavior, invariants, and failure handling are understood.

Failure patterns
Treating route tagging and loop prevention as a configuration recipe without understanding protocol state.

Checking only the local device while ignoring the neighbor, endpoint, reverse path, or remote policy.
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Assuming an established adjacency or installed route proves end-to-end forwarding.
Changing multiple variables before preserving the original failure evidence.
Using vendor-default timers, trust, or policy without documenting the resulting behavior.

Closing the incident after one successful probe without negative tests or recurrence monitoring.

Validation and evidence

Examine Topology, addressing, policy, configuration, protocol state, counters, and source authority for route tagging and loop
prevention.

Capture Relevant packets or telemetry at enough observation points to distinguish sender, path, policy, and receiver behavior.

Test Nominal traffic, invalid input, dependency loss, partial failure, convergence, restoration, and rollback.

Measure Reachability, loss, latency, convergence, resource use, state scale, error rates, and application outcome.

Reconcile Intended state against observed endpoint, control-plane, forwarding, security, and service evidence.

@ 6.4 Default route generation

Default route generation is an operational mechanism with observable inputs, state transitions, forwarding consequences, and
failure signatures. Differentiate always, conditional, external, stub-area, and failure-aware default advertisement. The engineer
should be able to predict the expected state before opening a command line, then compare that prediction with device,
endpoint, packet, and service evidence.

In this guide, the subject is traced through the neighbor, database, path-computation, and forwarding chain. Configuration
alone is not accepted as proof: intended state must be reconciled with protocol state, installed forwarding state, traffic counters,
packet behavior, and the application or receiver outcome. This prevents a healthy control plane from concealing a broken data
plane, and prevents a working test flow from concealing an unsafe policy.

A production implementation begins by defining authority, scope, identifiers, timers, capacity, security boundaries, telemetry,
and rollback. Establish a small known-good baseline; exercise normal operation; inject one failure at a time; preserve
timestamps and raw evidence; and only then introduce optimization, automation, scale, or autonomous control. Every
abstraction must retain a path back to the underlying protocol state.

Troubleshooting should identify the first point where observed behavior diverges from the expected transaction. Inspect both
directions, distinguish absence from rejection, and account for caching, stale state, recursive dependencies, load sharing,
tunneling, policy, and hardware offload. A final conclusion should state what failed, why it failed, what evidence proves it, what
restored service, and what prevents recurrence.
Engineering practices

Document the authoritative design intent, ownership, and scope for default route generation.

Predict protocol and forwarding state before implementation or troubleshooting.

Validate control-plane state, installed forwarding state, and real traffic independently.

Test normal, boundary, degraded, failed, recovery, and rollback conditions.

Retain packet, configuration, counter, log, topology, timing, and service evidence.

Automate only after the manual behavior, invariants, and failure handling are understood.

Failure patterns
Treating default route generation as a configuration recipe without understanding protocol state.
Checking only the local device while ignoring the neighbor, endpoint, reverse path, or remote policy.
Assuming an established adjacency or installed route proves end-to-end forwarding.
Changing multiple variables before preserving the original failure evidence.

Using vendor-default timers, trust, or policy without documenting the resulting behavior.
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Closing the incident after one successful probe without negative tests or recurrence monitoring.

Validation and evidence

Examine Topology, addressing, policy, configuration, protocol state, counters, and source authority for default route generation.
Capture Relevant packets or telemetry at enough observation points to distinguish sender, path, policy, and receiver behavior.
Test Nominal traffic, invalid input, dependency loss, partial failure, convergence, restoration, and rollback.

Measure Reachability, loss, latency, convergence, resource use, state scale, error rates, and application outcome.

Reconcile Intended state against observed endpoint, control-plane, forwarding, security, and service evidence.
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Chapter 06 laboratory and review

Practical laboratory
Build OSPF with static and BGP redistribution, create a feedback-loop risk, then design tags, filters, metrics, and default conditions that
remain safe under failure.

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 intent-driven policy, route provenance, signed control-plane assertions, and automated loop proof.

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

Convergence, security, and resilience

Reduce failure impact while avoiding instability, false confidence, or unsafe timer tuning.

Reduce failure impact while avoiding instability, false confidence, or unsafe timer tuning.

¢+ 7.1 Failure detection and timers

Failure detection and timers is an operational mechanism with observable inputs, state transitions, forwarding consequences,
and failure signatures. Compare physical detection, hello/dead timers, BFD, dampening, carrier delay, and control-plane
overload. The engineer should be able to predict the expected state before opening a command line, then compare that
prediction with device, endpoint, packet, and service evidence.

In this guide, the subject is traced through the neighbor, database, path-computation, and forwarding chain. Configuration
alone is not accepted as proof: intended state must be reconciled with protocol state, installed forwarding state, traffic counters,
packet behavior, and the application or receiver outcome. This prevents a healthy control plane from concealing a broken data
plane, and prevents a working test flow from concealing an unsafe policy.

A production implementation begins by defining authority, scope, identifiers, timers, capacity, security boundaries, telemetry,
and rollback. Establish a small known-good baseline; exercise normal operation; inject one failure at a time; preserve
timestamps and raw evidence; and only then introduce optimization, automation, scale, or autonomous control. Every
abstraction must retain a path back to the underlying protocol state.

Troubleshooting should identify the first point where observed behavior diverges from the expected transaction. Inspect both
directions, distinguish absence from rejection, and account for caching, stale state, recursive dependencies, load sharing,
tunneling, policy, and hardware offload. A final conclusion should state what failed, why it failed, what evidence proves it, what
restored service, and what prevents recurrence.
Engineering practices

Document the authoritative design intent, ownership, and scope for failure detection and timers.

Predict protocol and forwarding state before implementation or troubleshooting.

Validate control-plane state, installed forwarding state, and real traffic independently.

Test normal, boundary, degraded, failed, recovery, and rollback conditions.

Retain packet, configuration, counter, log, topology, timing, and service evidence.

Automate only after the manual behavior, invariants, and failure handling are understood.

Failure patterns
Treating failure detection and timers as a configuration recipe without understanding protocol state.
Checking only the local device while ignoring the neighbor, endpoint, reverse path, or remote policy.
Assuming an established adjacency or installed route proves end-to-end forwarding.
Changing multiple variables before preserving the original failure evidence.
Using vendor-default timers, trust, or policy without documenting the resulting behavior.

Closing the incident after one successful probe without negative tests or recurrence monitoring.
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Validation and evidence

Examine Topology, addressing, policy, configuration, protocol state, counters, and source authority for failure detection and timers.
Capture Relevant packets or telemetry at enough observation points to distinguish sender, path, policy, and receiver behavior.
Test Nominal traffic, invalid input, dependency loss, partial failure, convergence, restoration, and rollback.

Measure Reachability, loss, latency, convergence, resource use, state scale, error rates, and application outcome.

Reconcile Intended state against observed endpoint, control-plane, forwarding, security, and service evidence.

& 7.2 SPF and LSA throttling

SPF and LSA throttling is an operational mechanism with observable inputs, state transitions, forwarding consequences, and
failure signatures. Balance convergence with churn protection, CPU, flooding, and sequential failures. The engineer should be
able to predict the expected state before opening a command line, then compare that prediction with device, endpoint, packet,
and service evidence.

In this guide, the subject is traced through the neighbor, database, path-computation, and forwarding chain. Configuration
alone is not accepted as proof: intended state must be reconciled with protocol state, installed forwarding state, traffic counters,
packet behavior, and the application or receiver outcome. This prevents a healthy control plane from concealing a broken data
plane, and prevents a working test flow from concealing an unsafe policy.

A production implementation begins by defining authority, scope, identifiers, timers, capacity, security boundaries, telemetry,
and rollback. Establish a small known-good baseline; exercise normal operation; inject one failure at a time; preserve
timestamps and raw evidence; and only then introduce optimization, automation, scale, or autonomous control. Every
abstraction must retain a path back to the underlying protocol state.

Troubleshooting should identify the first point where observed behavior diverges from the expected transaction. Inspect both
directions, distinguish absence from rejection, and account for caching, stale state, recursive dependencies, load sharing,
tunneling, policy, and hardware offload. A final conclusion should state what failed, why it failed, what evidence proves it, what
restored service, and what prevents recurrence.

Engineering practices
Document the authoritative design intent, ownership, and scope for spf and Isa throttling.
Predict protocol and forwarding state before implementation or troubleshooting.
Validate control-plane state, installed forwarding state, and real traffic independently.
Test normal, boundary, degraded, failed, recovery, and rollback conditions.
Retain packet, configuration, counter, log, topology, timing, and service evidence.

Automate only after the manual behavior, invariants, and failure handling are understood.

router_id: 10.255.0.4
areas:
"0.0.0.0":
interfaces:
- name: core-01
network_type: point-to-point
cost: 10
authentication: hmac-sha
name: loopback@
passive: true
validation:
neighbor_full
1sdb_consistent
expected_intra_and_inter_area_routes
fib_next_hop_reachable
failure_convergence_measured

Mythos Systems MYTHOS-NET - Network Engineering & Architecture 0042



MYTHOS-FG-NET-0004 MYTHOS TECHNICAL LIBRARY / LIVING FIELD GUIDE CANDIDATE FOCUSED FIELD GUIDE

Failure patterns
Treating spf and Isa throttling as a configuration recipe without understanding protocol state.
Checking only the local device while ignoring the neighbor, endpoint, reverse path, or remote policy.
Assuming an established adjacency or installed route proves end-to-end forwarding.
Changing multiple variables before preserving the original failure evidence.
Using vendor-default timers, trust, or policy without documenting the resulting behavior.

Closing the incident after one successful probe without negative tests or recurrence monitoring.

Validation and evidence

Examine Topology, addressing, policy, configuration, protocol state, counters, and source authority for spf and Isa throttling.
Capture Relevant packets or telemetry at enough observation points to distinguish sender, path, policy, and receiver behavior.
Test Nominal traffic, invalid input, dependency loss, partial failure, convergence, restoration, and rollback.

Measure Reachability, loss, latency, convergence, resource use, state scale, error rates, and application outcome.

Reconcile Intended state against observed endpoint, control-plane, forwarding, security, and service evidence.

t+5 7.3 Authentication and key lifecycle

Authentication and key lifecycle is an operational mechanism with observable inputs, state transitions, forwarding
consequences, and failure signatures. Use HMAC-based protection, OSPFv3 authentication trailers, rotation, replay protection,
and secure management. The engineer should be able to predict the expected state before opening a command line, then
compare that prediction with device, endpoint, packet, and service evidence.

In this guide, the subject is traced through the neighbor, database, path-computation, and forwarding chain. Configuration
alone is not accepted as proof: intended state must be reconciled with protocol state, installed forwarding state, traffic counters,
packet behavior, and the application or receiver outcome. This prevents a healthy control plane from concealing a broken data
plane, and prevents a working test flow from concealing an unsafe policy.

A production implementation begins by defining authority, scope, identifiers, timers, capacity, security boundaries, telemetry,
and rollback. Establish a small known-good baseline; exercise normal operation; inject one failure at a time; preserve
timestamps and raw evidence; and only then introduce optimization, automation, scale, or autonomous control. Every
abstraction must retain a path back to the underlying protocol state.

Troubleshooting should identify the first point where observed behavior diverges from the expected transaction. Inspect both
directions, distinguish absence from rejection, and account for caching, stale state, recursive dependencies, load sharing,
tunneling, policy, and hardware offload. A final conclusion should state what failed, why it failed, what evidence proves it, what
restored service, and what prevents recurrence.
Engineering practices

Document the authoritative design intent, ownership, and scope for authentication and key lifecycle.

Predict protocol and forwarding state before implementation or troubleshooting.

Validate control-plane state, installed forwarding state, and real traffic independently.

Test normal, boundary, degraded, failed, recovery, and rollback conditions.

Retain packet, configuration, counter, log, topology, timing, and service evidence.

Automate only after the manual behavior, invariants, and failure handling are understood.

Failure patterns
Treating authentication and key lifecycle as a configuration recipe without understanding protocol state.

Checking only the local device while ignoring the neighbor, endpoint, reverse path, or remote policy.

Mythos Systems MYTHOS-NET - Network Engineering & Architecture 0043



MYTHOS-FG-NET-0004 MYTHOS TECHNICAL LIBRARY / LIVING FIELD GUIDE CANDIDATE FOCUSED FIELD GUIDE

Assuming an established adjacency or installed route proves end-to-end forwarding.
Changing multiple variables before preserving the original failure evidence.
Using vendor-default timers, trust, or policy without documenting the resulting behavior.

Closing the incident after one successful probe without negative tests or recurrence monitoring.

Validation and evidence

Examine Topology, addressing, policy, configuration, protocol state, counters, and source authority for authentication and key
lifecycle.

Capture Relevant packets or telemetry at enough observation points to distinguish sender, path, policy, and receiver behavior.

Test Nominal traffic, invalid input, dependency loss, partial failure, convergence, restoration, and rollback.

Measure Reachability, loss, latency, convergence, resource use, state scale, error rates, and application outcome.

Reconcile Intended state against observed endpoint, control-plane, forwarding, security, and service evidence.

@ 7.4 Graceful restart and overload signaling

Graceful restart and overload signaling is an operational mechanism with observable inputs, state transitions, forwarding
consequences, and failure signatures. Understand helper behavior, stale forwarding, maintenance modes, max-metric, and
failure caveats. The engineer should be able to predict the expected state before opening a command line, then compare that
prediction with device, endpoint, packet, and service evidence.

In this guide, the subject is traced through the neighbor, database, path-computation, and forwarding chain. Configuration
alone is not accepted as proof: intended state must be reconciled with protocol state, installed forwarding state, traffic counters,
packet behavior, and the application or receiver outcome. This prevents a healthy control plane from concealing a broken data
plane, and prevents a working test flow from concealing an unsafe policy.

A production implementation begins by defining authority, scope, identifiers, timers, capacity, security boundaries, telemetry,
and rollback. Establish a small known-good baseline; exercise normal operation; inject one failure at a time; preserve
timestamps and raw evidence; and only then introduce optimization, automation, scale, or autonomous control. Every
abstraction must retain a path back to the underlying protocol state.

Troubleshooting should identify the first point where observed behavior diverges from the expected transaction. Inspect both
directions, distinguish absence from rejection, and account for caching, stale state, recursive dependencies, load sharing,
tunneling, policy, and hardware offload. A final conclusion should state what failed, why it failed, what evidence proves it, what
restored service, and what prevents recurrence.
Engineering practices

Document the authoritative design intent, ownership, and scope for graceful restart and overload signaling.

Predict protocol and forwarding state before implementation or troubleshooting.

Validate control-plane state, installed forwarding state, and real traffic independently.

Test normal, boundary, degraded, failed, recovery, and rollback conditions.

Retain packet, configuration, counter, log, topology, timing, and service evidence.

Automate only after the manual behavior, invariants, and failure handling are understood.

Failure patterns
Treating graceful restart and overload signaling as a configuration recipe without understanding protocol state.
Checking only the local device while ignoring the neighbor, endpoint, reverse path, or remote policy.
Assuming an established adjacency or installed route proves end-to-end forwarding.
Changing multiple variables before preserving the original failure evidence.

Using vendor-default timers, trust, or policy without documenting the resulting behavior.
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Closing the incident after one successful probe without negative tests or recurrence monitoring.

Validation and evidence

Examine Topology, addressing, policy, configuration, protocol state, counters, and source authority for graceful restart and overload
signaling.

Capture Relevant packets or telemetry at enough observation points to distinguish sender, path, policy, and receiver behavior.

Test Nominal traffic, invalid input, dependency loss, partial failure, convergence, restoration, and rollback.

Measure Reachability, loss, latency, convergence, resource use, state scale, error rates, and application outcome.

Reconcile Intended state against observed endpoint, control-plane, forwarding, security, and service evidence.
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Chapter 07 laboratory and review

Practical laboratory
Measure convergence under link loss, node loss, BFD, timer tuning, LSA bursts, and key rotation. Report loss, routing state, CPU, and

application impact.

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 TI-LFA, segment-routing-assisted repair, post-quantum control-plane authentication, and bounded autonomous

tuning.

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

Operations and packet-level troubleshooti

Apply a deterministic workflow from adjacency through LSDB, route installation, forwarding, and application
validation.

Apply a deterministic workflow from adjacency through LSDB, route installation, forwarding, and application validation.

+5 8.1 Neighbor and interface diagnostics

Neighbor and interface diagnostics is an operational mechanism with observable inputs, state transitions, forwarding
consequences, and failure signatures. Verify physical state, addressing, network type, hello compatibility, authentication, MTU,
and packet reception. The engineer should be able to predict the expected state before opening a command line, then compare
that prediction with device, endpoint, packet, and service evidence.

In this guide, the subject is traced through the neighbor, database, path-computation, and forwarding chain. Configuration
alone is not accepted as proof: intended state must be reconciled with protocol state, installed forwarding state, traffic counters,
packet behavior, and the application or receiver outcome. This prevents a healthy control plane from concealing a broken data
plane, and prevents a working test flow from concealing an unsafe policy.

A production implementation begins by defining authority, scope, identifiers, timers, capacity, security boundaries, telemetry,
and rollback. Establish a small known-good baseline; exercise normal operation; inject one failure at a time; preserve
timestamps and raw evidence; and only then introduce optimization, automation, scale, or autonomous control. Every
abstraction must retain a path back to the underlying protocol state.

Troubleshooting should identify the first point where observed behavior diverges from the expected transaction. Inspect both
directions, distinguish absence from rejection, and account for caching, stale state, recursive dependencies, load sharing,
tunneling, policy, and hardware offload. A final conclusion should state what failed, why it failed, what evidence proves it, what
restored service, and what prevents recurrence.
Engineering practices

Document the authoritative design intent, ownership, and scope for neighbor and interface diagnostics.

Predict protocol and forwarding state before implementation or troubleshooting.

Validate control-plane state, installed forwarding state, and real traffic independently.

Test normal, boundary, degraded, failed, recovery, and rollback conditions.

Retain packet, configuration, counter, log, topology, timing, and service evidence.

Automate only after the manual behavior, invariants, and failure handling are understood.

Failure patterns
Treating neighbor and interface diagnostics as a configuration recipe without understanding protocol state.
Checking only the local device while ignoring the neighbor, endpoint, reverse path, or remote policy.
Assuming an established adjacency or installed route proves end-to-end forwarding.
Changing multiple variables before preserving the original failure evidence.
Using vendor-default timers, trust, or policy without documenting the resulting behavior.

Closing the incident after one successful probe without negative tests or recurrence monitoring.
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Validation and evidence

Examine Topology, addressing, policy, configuration, protocol state, counters, and source authority for neighbor and interface
diagnostics.

Capture Relevant packets or telemetry at enough observation points to distinguish sender, path, policy, and receiver behavior.

Test Nominal traffic, invalid input, dependency loss, partial failure, convergence, restoration, and rollback.

Measure Reachability, loss, latency, convergence, resource use, state scale, error rates, and application outcome.

Reconcile Intended state against observed endpoint, control-plane, forwarding, security, and service evidence.

@ 8.2 LSDB and route tracing

LSDB and route tracing is an operational mechanism with observable inputs, state transitions, forwarding consequences, and
failure signatures. Locate the originating LSA, flooding scope, ABR or ASBR transformation, SPF result, route preference, and FIB.
The engineer should be able to predict the expected state before opening a command line, then compare that prediction with
device, endpoint, packet, and service evidence.

In this guide, the subject is traced through the neighbor, database, path-computation, and forwarding chain. Configuration
alone is not accepted as proof: intended state must be reconciled with protocol state, installed forwarding state, traffic counters,
packet behavior, and the application or receiver outcome. This prevents a healthy control plane from concealing a broken data
plane, and prevents a working test flow from concealing an unsafe policy.

A production implementation begins by defining authority, scope, identifiers, timers, capacity, security boundaries, telemetry,
and rollback. Establish a small known-good baseline; exercise normal operation; inject one failure at a time; preserve
timestamps and raw evidence; and only then introduce optimization, automation, scale, or autonomous control. Every
abstraction must retain a path back to the underlying protocol state.

Troubleshooting should identify the first point where observed behavior diverges from the expected transaction. Inspect both
directions, distinguish absence from rejection, and account for caching, stale state, recursive dependencies, load sharing,
tunneling, policy, and hardware offload. A final conclusion should state what failed, why it failed, what evidence proves it, what
restored service, and what prevents recurrence.

Engineering practices
Document the authoritative design intent, ownership, and scope for Isdb and route tracing.
Predict protocol and forwarding state before implementation or troubleshooting.
Validate control-plane state, installed forwarding state, and real traffic independently.
Test normal, boundary, degraded, failed, recovery, and rollback conditions.
Retain packet, configuration, counter, log, topology, timing, and service evidence.

Automate only after the manual behavior, invariants, and failure handling are understood.

router_id: 10.255.0.4
areas:
"0.0.0.0":
interfaces:
- name: core-01
network_type: point-to-point
cost: 10
authentication: hmac-sha
name: loopback@
passive: true
validation:
neighbor_full
1sdb_consistent
expected_intra_and_inter_area_routes
fib_next_hop_reachable
failure_convergence_measured
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Failure patterns
Treating Isdb and route tracing as a configuration recipe without understanding protocol state.
Checking only the local device while ignoring the neighbor, endpoint, reverse path, or remote policy.
Assuming an established adjacency or installed route proves end-to-end forwarding.
Changing multiple variables before preserving the original failure evidence.
Using vendor-default timers, trust, or policy without documenting the resulting behavior.

Closing the incident after one successful probe without negative tests or recurrence monitoring.

Validation and evidence

Examine Topology, addressing, policy, configuration, protocol state, counters, and source authority for Isdb and route tracing.
Capture Relevant packets or telemetry at enough observation points to distinguish sender, path, policy, and receiver behavior.
Test Nominal traffic, invalid input, dependency loss, partial failure, convergence, restoration, and rollback.

Measure Reachability, loss, latency, convergence, resource use, state scale, error rates, and application outcome.

Reconcile Intended state against observed endpoint, control-plane, forwarding, security, and service evidence.

+5 8.3 Telemetry and baselining

Telemetry and baselining is an operational mechanism with observable inputs, state transitions, forwarding consequences, and
failure signatures. Monitor neighbor changes, LSA rates, SPF duration, database size, route counts, BFD, CPU, and configuration
drift. The engineer should be able to predict the expected state before opening a command line, then compare that prediction
with device, endpoint, packet, and service evidence.

In this guide, the subject is traced through the neighbor, database, path-computation, and forwarding chain. Configuration
alone is not accepted as proof: intended state must be reconciled with protocol state, installed forwarding state, traffic counters,
packet behavior, and the application or receiver outcome. This prevents a healthy control plane from concealing a broken data
plane, and prevents a working test flow from concealing an unsafe policy.

A production implementation begins by defining authority, scope, identifiers, timers, capacity, security boundaries, telemetry,
and rollback. Establish a small known-good baseline; exercise normal operation; inject one failure at a time; preserve
timestamps and raw evidence; and only then introduce optimization, automation, scale, or autonomous control. Every
abstraction must retain a path back to the underlying protocol state.

Troubleshooting should identify the first point where observed behavior diverges from the expected transaction. Inspect both
directions, distinguish absence from rejection, and account for caching, stale state, recursive dependencies, load sharing,
tunneling, policy, and hardware offload. A final conclusion should state what failed, why it failed, what evidence proves it, what
restored service, and what prevents recurrence.
Engineering practices

Document the authoritative design intent, ownership, and scope for telemetry and baselining.

Predict protocol and forwarding state before implementation or troubleshooting.

Validate control-plane state, installed forwarding state, and real traffic independently.

Test normal, boundary, degraded, failed, recovery, and rollback conditions.

Retain packet, configuration, counter, log, topology, timing, and service evidence.

Automate only after the manual behavior, invariants, and failure handling are understood.

Failure patterns
Treating telemetry and baselining as a configuration recipe without understanding protocol state.

Checking only the local device while ignoring the neighbor, endpoint, reverse path, or remote policy.
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Assuming an established adjacency or installed route proves end-to-end forwarding.
Changing multiple variables before preserving the original failure evidence.
Using vendor-default timers, trust, or policy without documenting the resulting behavior.

Closing the incident after one successful probe without negative tests or recurrence monitoring.

Validation and evidence

Examine Topology, addressing, policy, configuration, protocol state, counters, and source authority for telemetry and baselining.
Capture Relevant packets or telemetry at enough observation points to distinguish sender, path, policy, and receiver behavior.
Test Nominal traffic, invalid input, dependency loss, partial failure, convergence, restoration, and rollback.

Measure Reachability, loss, latency, convergence, resource use, state scale, error rates, and application outcome.

Reconcile Intended state against observed endpoint, control-plane, forwarding, security, and service evidence.

@ 8.4 Change assurance and rollback

Change assurance and rollback is an operational mechanism with observable inputs, state transitions, forwarding
consequences, and failure signatures. Pre-validate cost, area, summary, authentication, redistribution, and software changes
with explicit rollback. The engineer should be able to predict the expected state before opening a command line, then compare
that prediction with device, endpoint, packet, and service evidence.

In this guide, the subject is traced through the neighbor, database, path-computation, and forwarding chain. Configuration
alone is not accepted as proof: intended state must be reconciled with protocol state, installed forwarding state, traffic counters,
packet behavior, and the application or receiver outcome. This prevents a healthy control plane from concealing a broken data
plane, and prevents a working test flow from concealing an unsafe policy.

A production implementation begins by defining authority, scope, identifiers, timers, capacity, security boundaries, telemetry,
and rollback. Establish a small known-good baseline; exercise normal operation; inject one failure at a time; preserve
timestamps and raw evidence; and only then introduce optimization, automation, scale, or autonomous control. Every
abstraction must retain a path back to the underlying protocol state.

Troubleshooting should identify the first point where observed behavior diverges from the expected transaction. Inspect both
directions, distinguish absence from rejection, and account for caching, stale state, recursive dependencies, load sharing,
tunneling, policy, and hardware offload. A final conclusion should state what failed, why it failed, what evidence proves it, what
restored service, and what prevents recurrence.
Engineering practices

Document the authoritative design intent, ownership, and scope for change assurance and rollback.

Predict protocol and forwarding state before implementation or troubleshooting.

Validate control-plane state, installed forwarding state, and real traffic independently.

Test normal, boundary, degraded, failed, recovery, and rollback conditions.

Retain packet, configuration, counter, log, topology, timing, and service evidence.

Automate only after the manual behavior, invariants, and failure handling are understood.

Failure patterns
Treating change assurance and rollback as a configuration recipe without understanding protocol state.
Checking only the local device while ignoring the neighbor, endpoint, reverse path, or remote policy.
Assuming an established adjacency or installed route proves end-to-end forwarding.
Changing multiple variables before preserving the original failure evidence.
Using vendor-default timers, trust, or policy without documenting the resulting behavior.

Closing the incident after one successful probe without negative tests or recurrence monitoring.
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Validation and evidence

Examine Topology, addressing, policy, configuration, protocol state, counters, and source authority for change assurance and
rollback.

Capture Relevant packets or telemetry at enough observation points to distinguish sender, path, policy, and receiver behavior.

Test Nominal traffic, invalid input, dependency loss, partial failure, convergence, restoration, and rollback.

Measure Reachability, loss, latency, convergence, resource use, state scale, error rates, and application outcome.

Reconcile Intended state against observed endpoint, control-plane, forwarding, security, and service evidence.
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Chapter 08 laboratory and review

Practical laboratory
Troubleshoot a topology with three simultaneous faults: one adjacency mismatch, one missing inter-area route, and one forwarding

black hole despite a valid RIB.

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 digital twin that compares intended OSPF graph and LSAs against observed state and proposes evidence-backed

tests.

Review gate

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

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

_ Demonstrated ca pability

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

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

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

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

CANDIDATE FOCUSED FIELD GUIDE

Source policy

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

that an authority has not changed since review.

01. IETF / RFC Editor - RFC 2328 - OSPF Version 2

Role: OSPFv2 protocol authority.

Verified: 2026-07-26

Official source: https://www.rfc-editor.org/info/rfc2328

02. IETF / RFC Editor - RFC 5340 - OSPF for IPv6

Role: OSPFv3 protocol authority.

Verified: 2026-07-26

Official source: https://www.rfc-editor.org/info/rfc5340

03. IETF / RFC Editor - RFC 5709 - OSPFv2 HMAC-SHA Cryptographic Authentication
Role: Modernized OSPFv2 authentication reference.

Verified: 2026-07-26

Official source: https://www.rfc-editor.org/info/rfc5709

04. IETF / RFC Editor - RFC 7166 - Supporting Authentication Trailer for OSPFv3
Role: OSPFv3 authentication trailer specification.

Verified: 2026-07-26

Official source: https://www.rfc-editor.org/info/rfc7166

05. IETF / RFC Editor - RFC 9355 - OSPF Bidirectional Forwarding Detection Strict-Mode
Role: OSPF and BFD strict-mode convergence behavior.

Verified: 2026-07-26

Official source: https://www.rfc-editor.org/info/rfc9355

06. OpenConfig - OpenConfig Data Models

Role: Vendor-neutral configuration and telemetry model reference.
Verified: 2026-07-26

Official source: https://www.openconfig.net/projects/models/

07. OpenConfig - gNMI Specification

Role: Model-driven configuration and streaming telemetry specification.
Verified: 2026-07-26

Official source: https://www.openconfig.net/docs/gnmi/gnmi-specification/

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-NET - Network Engineering & Architecture

Secondary domain MYTHOS-SEC; MYTHOS-DAT

Publication class Field Guide / Canonical Living Overview Guide

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

Tags OSPF, OSPFv2, OSPFv3, LSA, SPF, routing, areas, BFD, convergence, troubleshooting
Canonical route /library/field-guides/mythos-fg-net-0004/

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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