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The paper distinguishes errors, failures, incidents, and catastrophes; develops a seven-level
verification ladder; defines observability as the ability to reconstruct state, events, responsibility,
causality, impact, and recovery position from external evidence; and distinguishes retry, rollback,

compensation, degradation, and reconstruction.

Maintainability is defined as the combination of comprehensibility, traceability, reversibility,

replaceability, and historical memory.

Keywords: failure engineering, verification, observability, recovery, maintenance, resilience
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SECTION

22.6 {EFEIRAS

maintenance_debt:

semantic:

- "paid status has three incompatible meanings"
responsibility:

- "no owner for external settlement reconciliation"
observability:

- "no trace from customer action to provider callback"
recovery:

- "backup restore never tested"
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Change(c)

—

{
States,

Rules,
Contracts,
Modules,
Views,
Tests,
Data,

Users

}
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announce
— freeze-new-dependencies
— migrate

— verify

— revoke

— archive

— delete-or-retain

— monitor-residual

— close
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payment-outcome-unknown
reconciliation-required
duplicate-charge-suspected

compensation-pending
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° ETHREEFEN
* MERARMAMENERT ;
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28.3 P
TREZHF/EE
® action_id;
® accepted ;
® completed ;

® evidence,;

Neo.K X EveMissLab - PU-1-06 56 /82 - https://thisoneisneok.com



outcome_unknown ;

safe_to_retry °

28.4 S EPRIR(E

S~ %% (I - MEETERFCHEERRE -

SECTION

28.5 Agent #fiE

REEHMEORENRRITHEE « TRESEFLLRG -

SECTION

29.1 EHE S

RESHMEEESE > BERABHBRIRAEREMEIE -

SECTION

29.2 EgsE B
EMERTAE -
BRI

AR ;

SR HIETEA ;
BARE ;

BREBEHIT -

Neo.K X EveMissLab - PU-1-06

57/82 -

https://thisoneisneok.com



SECTION

29.3 IR AlE

BBkt -
o ERUOR

° 1RERA ;
° BEARR ;

° WMAER;

° HERBA -
SECTION
29.4 P4

REIRET AR ° BRIFIBARATRIZ ° MASRMEEE -

SECTION

30.1 <RsaE

o MRFFIES

o BRREER;

o HERROILE

o XHEREZEFRE;

* FRARIBER o

Neo.K X EveMissLab - PU-1-06 58/82 - https://thisoneisneok.com



30.2 IETUERZEARRE

unverified
partially-supported
contradicted
replication-failed
evidence-missing

open

SECTION

30.3 118

° EWER,
° [FRERS ;

° EHKEE -

SECTION

30.4 RHEAMEE

MRARABREFEL  IRIF ~ 1270« IR ~ [BIHERAKKACEH o

SECTION

31.1 fEdR

ZERBERLEE ° REEBANE

Neo.K X EveMissLab - PU-1-06

RRRIZFREE -

59/82 -

https://thisoneisneok.com



SECTION

31.2 BRI BB AR B LASS 32

BRfERER ZIIEHE > R SERRNE
° MMEHFEERK
° MEREREZTE

° FEFEWE

SECTION

31.3 piife
BT
° HEHE;
° RIEFIBEE ;
° HREXENRE
° XRMZ=REFHE;
° BEXIMIERLY -
° AUIRAEFOM | RREIERRE  BERBALERGISH o
* FRBERKERISH @ HIEE « T - RAEED I E R MFER o
° BUSMENERIE © HEIRSEER1E RECERSEAARARES » SR A MIERE ©
° HHRENEBW . BE A REEERLIBEFAR
° EWENIER | ERBEAENEHIRUAL bug BRI o

o ERE(ETERRT . schema FHEESBIHRESIERE o

Neo.K X EveMissLab - PU-1-06 60/82 - https://thisoneisneok.com



AlSEIERIH FRIERE @ BEERAIEMS « SNFRRE B BIER -

SEEMAR | RETEE HH - KEEHAEEERERE -

EREHRER | ANEHREAS > FHEXENEIRRASE -
BHHREY ¢ BRREWNE > AFNES—THINARTE -
HEERBEE | ARELERERREE « AREAERSE -
S5 | ERER  XAHRBRERRNKEEEH -
[EREAER © BIRIMNIMREANEDNELHE -
MESIRHEEE | FiE - BA - EERERREE -
FEARENRARIZR 2 | ARFFAAMBUHERE « #IRIEX -
BOFREIIRE @ WEREMR ° BRDARZS ~ £88 ~ Runtime B12/F ©
IR IERNEHIEE | RREERAERE - MEERZEAR -
REE—E : IBERRENRE—EREHEA -
BERSINESR | ABRREASHMAFRAREFYEE -
FERXMAE . FRANBRBERS * REFRA  AlE - 2ORKE o
HESERME bug @ FEMBEHRA « HE « ZAVERER -
12TV AR ASIE—ME @ BBRERL ~ BB » FF  Runtime £18BIhRks -
AR . [MEEBHRATERE R DLGEEESBIELE -
BREERN . ERRERAERMFIEELEREEREMEE -
RIEIRRETZ © [DEFEFREMR » AITEX PR ARIA o
BIREMRE | BREIRWEN—RE > RARERRAME -

IRIGRNRARE © EEHEIR ~ APl ~ B « XHFEINERKIBITERE -

Neo.K X EveMissLab - PU-1-06 61/82 -

https://thisoneisneok.com



° ML . RARFENENAZEERE

* Al BENIWRIEHME | Agent ERFER KA HARAET

SECTION

33.1 ks e

T_D

T_(detected)

T_(occurred)

AEREFTH RS EER LR AR

SECTION

33.2 fRER— KM

HEEtAERIERRT ° B SV RIKFIBREMAZ AR o

SECTION

33.3 XM—FHEWIEER

Mt RMRET > BZLVE

SECTION

33.4 RAIEEE

HEZREEREREIER !

° 17%;

om

° GREE

Neo.K X EveMissLab - PU-1-06

ETES -

EERE - IR R o

[EREfEE

62/82 -

https://thisoneisneok.com



° 2y,

° ER;

° ®E,

° FREE-
SECTION

33.5 SERI{TENE

° REHE,
° BfEE;
* T—%Z17F;

° RERER -

SECTION

33.6 AR RENHARE

RIS BRERIMNBREITE ° RRBEIRE outcome-unknown > MIERH A LINTKH

SECTION

33.7 w2 E

R_(safe-retry)
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Program

Executable Problem Model
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Problem World

Entities

+

Relations

+

Rules

+
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Architecture

Responsibility Modules

+

State Ownership
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Contracts

+

Failure Ownership
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External Structural Memory

Multi-View Projection

+
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Absence of Failure]
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Bounded Failure
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Observable State
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Responsible Recovery

+

Verified Restoration]
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Continuous Re-Understanding
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failure_state:
failure_id: "payment-outcome-unknown-001"
classification: "outcome-unknown"
originating_action:
action_id: "authorize-payment-778"
idempotency_key: "order932-paymentl"
affected:
entities:
- "order-932"
- "payment-attempt-778"
actors:
- "customer-17"
known:
- "request was accepted by local payment module"
- "provider response timed out"
unknown:
- "whether provider authorized payment"
prohibited_actions:
- "blindly create new payment attempt"

safe_next_actions:
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- "query provider using original idempotency identity"
- "escalate to reconciliation after deadline"
ownership:
local: "payment-module"
workflow: "order-module"
user_resolution: "support-process"
observable_operation:
trace_id: "trace-20260727-889"
action_id: "deploy-release-42"
actor: "release-manager-3"
context:
environment: "production”
release: "v2.8.0"
contract: "deploy-release-v3"
rule_version: "deployment-policy-5"
state:
before: "approved"
current: "verification-failed"
events:
- "DeploymentStarted"
- "ProcessStarted"
- "HealthCheckPassed"
- "UserJourneyFailed"
impact:
users_affected: "estimated-12%"
scope: "authentication-flow"
ownership:
local: "deployment-module"
workflow: "release-process"
incident_commander: "platform-oncall"
recovery:
safe_action: "shift-traffic-to-v2.7.4"
evidence_required:
- "authentication-journey-pass"
recovery_plan:
responsibility: "order-processing"
failure_modes:
- id: "payment-provider-unavailable"
recovery:
primary: "degradation"
mode: "accept-order-with-payment-pending"
retry:
allowed: true
maximum: 8

idempotency_required: true
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escalation_after: "30m"
- id: "duplicate-charge"
recovery:
primary: "compensation"
action: "refund-duplicate-charge"
human_review_required: true
reconstruction:
sources:
- "event-history"
- "daily-snapshot"
- "provider-receipts"
last_exercise: "2026-07-01"
verified: true
incident_learning:
incident_id: "INC-2026-071"
structural_causes:
- "outcome-unknown was not represented"
- "tool retry contract lacked idempotency evidence"
changes:
problem_world:
- "add outcome-unknown state"
contract:
- "require action_id and safe_to_retry"
code:
- "deduplicate by action identity"
observability:
- "trace tool request to external evidence"
recovery:
- "add reconciliation workflow"
view:
- "update agent tool-state diagram"
verification:
tests_added: true
recovery_exercised: true

owner_reviewed: true
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