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A Universal Methodology for Engineering Resilient Agentic Systems
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The Agentic Gap: Why 90% of Pilots Fail to Launch

Status: Critical Fallure Analysis
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Insight: The industry's failure mode is structural. Large Language Models
lack an “Operating System” for memory, 1/O, and permissions.
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Bridging the Gulf of Execution: The Universal Cognitive Loop

Donald Norman'’s Seven Stages
of Action (Gulf of Execution)

COGNITIVE

THEUF:ETIEAL< The OODA Loop >
ARCHITECTURE

FOUNDATIONS )~ (Observe-Orient-Decide-Act)

—

PDCA Cycle
(Continuous Quality Control)
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Transforms agentic activity from a stochastic '‘Black Box' into seven
verifiable phases of execution.
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Swiss Engineering Standard

Phase |: INTENT — Governance of Purpose and ldentity

The RTRI Framework

g

1. ROLE

|dentity Locking. Activates latent space.
Example: "You are a Senior Security Engineer”.

(])(

2. TASK

Scope Definition. Positive & Negative Constraints.

Example: "Do not provide medical advice”.

CF(

3. REQUIREMENTS

Non-negotiable boundaries.
Example: "Output must be valid JSON".

?(

4. INSTRUCTIONS
Step-by-step workflow definition.

Optimization Decision Tree

Start: Define
Agent Goal

Standard INT-1:
System Prompt

Constitution

JetBrains Mono

Need general
reasoning/tone?

J

PROMPT
ENGINEERING

Need dynamic/proprietary

knowledge?

J

RAG
(RETRIEVAL)

Need specialized
dialect/rigid format?

&

FINE-TUNING
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Swiss Engineering Standard Standard INF-1: Contextual Integrity

Phase IIl: INFORM — Solving the “Lost in the Middle” Phenomenon

The Retrieval Architecture
Dumb RAG GraphRAG (Hybrid)
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D[S,;T{,?:m + PARENT-CHILD INTEGRITY /
Pipeline B Structured INDEXING ACCURATE
: Reasoning RETRIEVAL
CONTEXT FLOODING KNOWLEDGE
VECTOR STORE SEMANTIC DRIFT / GRAPH
Random chunking leads to loss of structural context. Preserves hierarchy and combines semantic & structured search.
Engineering Use Structure-Aware Splitting to preserve document hierarchy.
Tactics Combine Dense (Vector) and Sparse (Keyword) retrieval to capture both semantic meaning and exact matches.
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Phase lll: INTERPRET — From Text
Generation to Structured Reasoning

%

Internal Monologue
& Planning

THOUGHT |

The ReAct Loop

ACTION

Tool Selection &
Parameterization
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OBSERVATION
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Result from
Environment
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Temperature = 0
Output_Format = JSON
Strategy = Chain_of_Thought

/

Standard INP-1:

Reasoning Assurance

Mechanism:

The agent must
output a reasoning
trace (“l need to
check the balance...”)
before acting. This

forces the

probabilistic model

to adhere to a

deterministic logical

path.
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Phase IV: INITIATE — Safe Execution o P
and Tool Use

Schema Firewall

JSON Payload +/  Valid Schema

I .

x Invalid Argument

Error Message

External Tool / API

VALIDATION LAYER
(Pydantic/Zod)

- The Brittle Connector Problem: APIs are not flexible. Schema validation prevents 'Hallucinated Arguments'.

- Defense: Validation occurs BEFORE execution.
- Resilience: Treat 429/500 Errors as 'Observations', not crashes.

&1 NotebookLM



Phase V: INSPECT — Quantifying  [stncara ms-1.
the ‘Gulf of Evaluation’ e

FAITHFULNESS
Claims gypported/ Claims;

Does the answer come
ONLY from context?

Does the answer come
ONLY from context?

LLM-AS-A-JUDGE

CONTEXT PRECISION

ANSWER RELEVANCE > (Precision@k xv)

Cosine Similarity (Answer, Query) thal Relevant
Is relevant info ranked at the top?

Tooling: Ragas, DeepEval. Infrastructure: Shadow Mode Deployments & Distributed Tracing (LangSmith/Pho~zi:®
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Phase VI: INTERVENE — Governance, |stncers -
Safety, and Autonomy uardrails

Implementation Strategy

- Deterministic Logic: NeMo
Guardrails (Business Rules)

INPUT RAILS
(Ingress)
.

- Semantic Safety: Llama
Guard (Model-based)

ﬁétgt%l; - Protocol: Human-in-the-Loop
(HITL) for Low Confidence
Scores (<0.8)
INPUT RAILS Guardrails Layer OUTPUT RAILS
(Ingress) (Egress)

Scan for Jailbreaks,

_ Scan for Hallucination,
Pll, Toxic Language

Policy Violation
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Swiss Engineering Standard

Phase VII: ITERATE — The Data pon. L1 Oplaizitia;
Flywheel & PDCA Cycle

Logs Human Corrections
(Inspect Phase) (Intervene Phase)

(Plan-DDPPC?]‘:ck-Act) > The Data FlYWhEE'l O—) Golden Datasets

Optimization Hierarchy Fine-Tune Model (Highest Specificity{tnét)

Fix RAG / Retrieval Strategy

Fix System Prompt (Fastest)

A failure today becomes a test case tomorrow. Systematic ingestion of edge cases drives exponential reliability.
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The Architecture of Resilience
The |-7 Stack: From Stochastic Input to Deterministic Execution
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Operational Readiness: The Pre-Launch Checklist
Ref: Appendix A - Mandatory for Production

(O

-‘.-__---
-'-..-___--'-

INTENT: System Prompt defined using RTRI Framework?

INFORM: 'Dumb RAG' replaced with Hybrid Search / GraphRAG?
INTERPRET: ReAct / Chain-of-Thought enabled for complex tasks?

INITIATE: Inputs validated against strict Schema (Pydantic/Zod)?
INSPECT: Faithfulness score > 0.9 on test set?
INTERVENE: Input/Output Guardrails active?

ITERATE: Feedback ingestion pipeline established?
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The Path to Production

Reliability 1s an engineering
choice, not a model feature.

The 90% failure rate is the result of intuition-based
development. Move from "Prompting" to "Architecting".

Adopt the I-7 Standard.
Transform the stochastic black box
1into a governable enterprise component.

Bridging the Gulf of Execution to build the 10% of agents that succeed.
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