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Executive Summary
The pace of enterprise AI adoption has outpaced the discipline of enterprise AI
governance. Organizations that deployed their first AI-assisted workflows in 2023 now
operate fleets of agents with write access to production systems. Each tool they
adopted was reasonable. The aggregate is not. No single product was intended to
bear the weight of governance, and none does.

The symptoms are now material and measurable. A CFO cannot tell the board how
much the organization spent on LLM inference last quarter. A CISO cannot tell the
auditor what an agent did last Tuesday. A VP of Engineering cannot tell a staff
engineer whether the code-review agent’s 200th Monday-morning finding is
evidence-based or fabricated by a bad prompt. A VP of Operations cannot tell the
COO whether the cross-functional friction everyone feels is costing $200 thousand or
$2.3 million.

This is the governance gap. The a.e.g.i.s.Forge Methodology is Sparfuchs
Corporation’s doctrine for closing it.

a.e.g.i.s.Forge is a three-layer platform stack
Layer 1: Quality Foundation. Sparfuchs QA runs 40+ specialist review agents and 26
deterministic canaries against any target repository, with adapter-based
multi-provider orchestration (xAI, Google, Anthropic, OpenAI, plus four CLI fallbacks),
three execution modes (script, hybrid, llm), four coverage strategies (sweep,
balanced, thorough, exhaustive), a session-secured Unix-socket auth proxy for
API-key handling, a quality auditor that scores every agent run across five failure
modes, a chunker that partitions repos by agent and coverage strategy, an
incremental file-audit cache keyed by content hash, and structured agent-data
envelopes that downstream agents consume instead of re-reading the repository.

Layer 2: Visibility & Control. agentForge is the visual canvas for designing, testing, and
deploying agents, featuring per-node cost chips, a fail-closed, layered policy engine
(workspace → workflow → agent → task), a 1,000-run policy stress test, a time-travel
execution debugger, automatic gap detection, eight export serializers (JSON, YAML,
Docker Compose, LangGraph, CrewAI, CLI bundles, Terraform), and an
npm-installable @agentforge/runtime package for headless deployment.
businessForge is the problem-first business-case platform where agent work is
framed, scoped, and audited, featuring three-layer ABAC (canvas → record → field),
token budgets with auto-pause at 100%, graduated agent autonomy (read-only →
approve-then-act → auto-approve-with-undo), immutable classification versioning,
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a 6-phase business case framework (Current State, Future State, Consequences,
Outcomes, Requirements, Success Metrics), and structured JSON logging with trace
IDs across web / API / worker services.

Layer 3: Enterprise AI Intelligence. The a.e.g.i.s.Forge Methodology, the doctrine that
uses Layers 1 and 2 to answer five questions for every AI initiative: is this the right tool,
what is the cost of inaction, how will we know it worked, what breaks if it goes wrong,
and who can see what. AI-vs-Software classification with 8 evaluation factors,
drift-risk assessment, immutable versioning (superseded, never edited), gated,
scheduled re-evaluation, emergent problem discovery, and compliance-ready audit
exports.

Across the three layers, a.e.g.i.s.Forge delivers the three pillars that every Sparfuchs
engagement measures against, which this white paper will revisit throughout:
Operations Impact, Reduction of Risk, and Increasing Revenue.

The platform stack is complete. The IP is filed, 140 provisional patent applications
(PPAs) cover the governance primitives. The engagement model, “Idea to Production
in 30 Days”, is the same program Sparfuchs runs for every client across Agentic Agile
development, cloud operations, cybersecurity, and AI training. This white paper
explains the methodology, walks through the platform, and illustrates the results.

PART I: THE GOVERNANCE GAP

Chapter 1: The Hidden Tax on Ungoverned
AI
1.1 The four symptoms
Every enterprise that has adopted AI at scale now bears four hidden costs. None of
them appear as line items. All of them compound.

Symptom 1: Unbounded LLM spend. Every point tool that calls an LLM bills against a
separate vendor. Review tools, code assistants, documentation generators, test
authors, agent frameworks, each with its own API key, model, and bill. A 150-engineer
company running ten AI-assisted tools on every pull request pays for ten LLM calls
when one orchestrated call would suffice and pays frontier-model prices for work
that deterministic software already solves. The cost is not the LLM bill. The cost is the
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opportunity cost of spending that budget where it delivers no incremental signal.

Symptom 2: Unaudited agent actions. Agents with write authority access production
systems. Without a graduated-autonomy model, every agent ships with the same
permissions as a senior engineer. Without a three-layer ABAC, every agent sees every
field. Without an immutable audit trail with trace IDs, no one can reconstruct what an
agent did or why. The day the CISO asks what happened on Tuesday at 10:47 a.m., the
answer is a log file that no one can correlate.

Symptom 3: Unclassified requirements. Every AI initiative launched last year claimed
“this should be AI.” Some of them should have been deterministic software. Some of
the deterministic systems the organization built last year should have been AI.
Nobody evaluated the choice rigorously because there was no framework. “Is this the
right tool for the job?” never made it onto the status report because it was not the
status report’s job to ask.

Symptom 4: Unmeasurable outcomes. Every AI project was pitched with a slide about
ROI. None of them shipped with outcome-tied KPIs that get measured as the system
runs. No living metric. No scheduled re-evaluation. No drift detection. When the
model’s behavior changes in six months, and it will, there is nothing to detect it,
because nothing was watching.

1.2 What the symptoms cost
Put a dollar figure on each. In a mid-size enterprise (500-5,000 employees):

Symptom Where the money hides Typical magnitude

Unbounded LLM
spend

Per-tool AI bills aggregated across
engineering, ops, marketing, sales, HR

20-40% of total AI inference spend
is going to tasks deterministic
software would do at zero
marginal cost

Unaudited agent
actions

Incident response labor, compliance
scramble, legal exposure

Avg. data breach cost $4.88M per
incident (IBM, Cost of a Data
Breach Report 2024). One
regulated-industry audit finding =
50-200 hours of senior staff time
to reconstruct

Unclassified
requirements

Wasted AI investment on problems that
did not need AI, and wasted
deterministic automation on problems
that did

One cross-functional
misalignment can run $2.3 million
per year in waste (businessForge
reference scenario: Distribution
Alignment)
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Symptom Where the money hides Typical magnitude

Unmeasurable
outcomes

Silent drift, quietly failing projects, sunk
cost

30-60% of “AI initiatives” launched
in 2023-2025 cannot produce an
outcome metric on demand

The numbers are conservative. Organizations with more aggressive AI adoption
curves have greater exposure. Organizations in regulated industries face them twice,
once for the cost and once for compliance.

1.3 A public data point
In April 2026, Uber Technologies publicly confirmed what this chapter abstractly
describes. The company's 2025 R&D spend rose 9% to $3.4 billion, and within months
of the new fiscal year, it had exhausted its allocated AI budget. The surge was driven
by engineer-led adoption of Anthropic's Claude Code and Cursor, amplified by
internal leaderboards that ranked employees by AI tool usage. Chief Technology
Officer Praveen Neppalli Naga said the company is "back to the drawing board."
Approximately 11% of Uber's live backend code updates are now written by AI agents,
and the company is preparing to test OpenAI's Codex alongside its existing tools.
Public reporting describes no audit procedures, no quality-assurance mechanisms,
no cost-containment measures, and no compliance framework. The story is burn
rate, not governance.

Klarna’s 2024 AI deployment is the matching failure on the other axis. The fintech
replaced roughly 853 customer service employees with a single AI agent, which
promptly optimized for the metric it was given, ticket resolution speed, and failed on
the metric that actually mattered, customer lifetime value. Resolution time fell.
Retention fell even more. Experienced human agents had internalized the unspoken
values encoded in daily management decisions; the AI agent had not. Klarna publicly
reversed course and began rehiring. Where Uber shows the cost failure of
ungoverned AI, the right question about spend was never asked, Klarna shows the
classification failure, the right question about tool choice was never asked. One is a
budget problem. The other is a judgment problem. The a.e.g.i.s.Forge Methodology is
designed to prevent both simultaneously, because in the real world, they happen at
the same time.

These are not outliers. They are the most prominent examples of the pattern
identified in this chapter. The four symptoms are not abstract; they compound in
dollars within companies every executive reader knows by name. The question every
CFO should already be asking, what we are actually spending, what we are getting,
and whether this is the right tool, has a ready answer only at companies that

Sparfuchs Corporation | The a.e.g.i.s.Forge Methodology

© 2026 Sparfuchs Corporation Public Page 6 of 57



adopted something like the a.e.g.i.s.Forge Methodology before the budget ran out or
the AI was applied to the wrong problem.

Sources: “Uber’s Anthropic AI push hits a wall,” Yahoo Finance, April 2026, citing The
Information’s original reporting. Klarna AI deployment and partial reversal as publicly
reported in 2024-2025 business press.

1.4 Why existing tools do not close the gap
The governance gap is not a missing feature in an existing product. It is a structural
gap between categories. Every category of tool that enterprise buyers already own
addresses a single slice:

• Single-model code review tools (SonarQube, Snyk, GitHub Copilot code review)
address code quality. They do not address agent autonomy, AI classification, cost
attribution, or business-case discovery.

• AI observability tools (LangSmith, Langfuse, Helicone, Arize Phoenix) address
trace-level agent behavior. They do not address multi-provider fallback,
deterministic canary checks, graduated autonomy policy, or immutable
classification.

• Enterprise architecture tools (LeanIX, Ardoq) address system topology. They do
not address agent runtime, LLM cost, field-level security, or outcome metrics.

• BI and dashboard tools (PowerBI, Tableau, custom decks) address static
reporting. They do not address living business cases, AI vs. Software classification,
or agent-policy enforcement.

• Agent platforms (LangChain, CrewAI, AutoGen, Langflow, Flowise, n8n, CrewAI
Studio, Microsoft Copilot Studio) address how to build agents. They do not
address how to govern them.

Each category is defensible within its own box. None of them span the governance
surface that a.e.g.i.s.Forge spans. The governance gap exists precisely because no
existing tool was designed to close it.

1.5 The buyer's predicament
A CTO who wants to close the gap today has three choices:

• Assemble a custom stack. Buy five tools, integrate them into a custom
governance plane, and staff a platform team to maintain the integration.
Estimated time to a working baseline: 6-18 months. Estimated ongoing staffing:
2-4 engineers plus a product manager.

• Commission a consulting engagement. Hire a large firm to produce a 90-day
governance assessment. Pay six to seven figures. Receive a 200-page PDF and a
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maturity model. Ship none of it, since the assessment is not an operating
platform.

• Adopt the a.e.g.i.s.Forge Methodology. Deploy a working three-layer stack, already
built and patented, as part of the “Idea to Production in 30 Days” program. Keep
the ongoing operation within Sparfuchs’ Agentic Agile model.

a.e.g.i.s.Forge exists because the first two options are the status quo, and the status
quo is why the governance gap keeps widening.

Chapter 2: Why Single-Model Review Is
Not Enough
2.1 The single-model failure modes
Organizations adopting AI-assisted code review, QA, or audit workflows typically start
with a single frontier-model wrapper. One LLM, one prompt, one review. The approach
fails, predictably and in characteristic ways. The Sparfuchs QA Quality Auditor
identifies five of them:

• Concatenation. The LLM stitches together unrelated findings into a single output.
An RBAC concern and a performance concern are combined into one report card.
The reviewer cannot triage. The author cannot respond. The finding’s signal is
diluted.

• Hallucination. The LLM claims a change that is not in the diff. “This grants the
support role administrative access”, even though no support-role change
occurred. Trust burns quickly. Engineers stop reading the output.

• Give-up. The LLM stops before finishing. “I reviewed the first five files and found no
issues.” The remaining fifty files go unexamined. Coverage is an illusion.

• Missed-files. The LLM skips files assigned by the chunker. The silent gap never
appears in the output, the review appears complete.

• Batched-findings. The LLM merges findings that should be reported separately,
collapsing several medium-severity issues into a single low-severity summary.
The team triages the summary and loses track of the underlying items.

These are not theoretical. They are the five failure modes that every Sparfuchs QA run
explicitly scores against using the Quality Auditor deterministic post-processor.
(lib/orchestrator/quality-auditor.ts).
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2.2 Why the single-model approach keeps being adopted
anyway
Because it is cheap to prototype. Any team can wrap an API key around a prompt
and ship a review tool in a week. The prototype works well on a clean test case and is
ready to secure funding. The degradation happens at scale, when the prompt runs
against a real-world diff the prototype was never tested on. By the time failure modes
appear, the tool has users, and those users have opinions, making removal hard.

The structural problem is that a single-model review is unbounded in context and
model choice, unobservable in process, and unauditable in output. Every failure
mode above stems from the model operating without a surrounding framework.

2.3 The multi-specialist alternative
a.e.g.i.s.Forge Layer 1 replaces the single-model approach with a multi-specialist
pipeline. 40+ specialist agents are organized into five stages, each with declared
upstream dependencies and artifact schemas, and each with an execution kind
(script, hybrid, or LLM) chosen to minimize LLM usage without sacrificing judgment
where required.

The 40+ specialists (full list in Appendix A) include:

• Stage 0: Build and semantic safety: build-verifier, semantic-diff-reviewer
• Stage 1: Risk and static quality: code-reviewer, security-reviewer,

observability-auditor, workflow-extractor, performance-reviewer, risk-analyzer,
regression-risk-scorer, deploy-readiness-reviewer, contract-reviewer,
rbac-reviewer, access-query-validator, permission-chain-checker,
collection-reference-validator, role-visibility-matrix, a11y-reviewer,
compliance-reviewer, dead-code-reviewer, spec-verifier, ui-intent-verifier,
stub-detector

• Stage 2: Integrity and prep: schema-migration-reviewer, mock-integrity-checker,
environment-parity-checker, iac-reviewer, dependency-auditor, sca-reviewer,
api-spec-reviewer, doc-reviewer, crud-tester, e2e-tester, fixture-generator,
boundary-fuzzer

• Stage 3: Execution and live validation: test-runner, smoke-test-runner,
api-contract-prober, failure-analyzer

• Stage 4: Synthesis and gate: qa-gap-analyzer, release-gate-synthesizer
• Documentation (opt-in): training-system-builder, architecture-doc-builder
• Reference doc verification: ref-doc-verifier
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Each specialist is grounded in repository evidence, not a free-form prompt. Each
emits a structured envelope to agent-data/{agent}.json. Each is scored by the
Quality Auditor. Each can fall back to an alternative provider if the first provider’s
output fails to meet quality or availability standards. The release-gate-synthesizer
reads every upstream envelope, it does not rescan the repository, and produces a
single compact verdict.

This is not a prompt refinement of the single-model approach. It is a structurally
distinct approach that prevents the single-model failure modes from occurring in the
first place.

2.4 The cost of doing it right
The multi-specialist approach sounds more expensive than the single-model
approach. In practice, it is dramatically less expensive because most specialists do
not call an LLM at all.

Ten of the 40+ specialists run as pure script runners: build-verifier,
dependency-auditor, environment-parity-checker, regression-risk-scorer,
risk-analyzer, sca-reviewer, semantic-diff-reviewer, test-runner,
collection-reference-validator, dead-code-reviewer. Zero LLM cost. Pure TypeScript.
Structured output.

Twelve more run as hybrid runners: contract-reviewer, deploy-readiness-reviewer,
failure-analyzer, mock-integrity-checker, observability-auditor,
performance-reviewer, rbac-reviewer, ref-doc-verifier, security-reviewer,
spec-verifier, ui-intent-verifier, workflow-extractor. Evidence gathered in TypeScript.
LLM called only to synthesize the compact evidence packet. Full-file prompts
eliminated.

The remaining specialists are artifact-first LLM consumers (code-reviewer,
qa-gap-analyzer, release-gate-synthesizer) that read upstream envelopes instead
of the repository. Their prompts are compact by construction.

The net effect: a 40+ specialist review runs at a meaningfully lower token cost than a
single-model review across a 12-specialist toolchain, while expanding coverage by
roughly a factor of four. The economics of the governance approach are not a
trade-off. They are a strict improvement, and this is before accounting for the
compliance risk costs that the single-model approach does not address at all.
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2.5 The through-line
Chapter 1 identified the governance gap. Chapter 2 explains why the obvious
solution: “put an LLM on it”, does not close it. The rest of this white paper outlines the
solution that does. a.e.g.i.s.Forge is not a framework. It is an operating platform,
quality-graded, cost-optimized, permission-bounded, audit-trail-enabled,
classification-driven, and it is running today.
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PART II: THE a.e.g.i.s.Forge
METHODOLOGY

Chapter 3: The Three-Layer Framework
Architecture as governance: AI guardrails must be hardcoded into repository
structures, not left to ad-hoc prompting in chat windows. This is Sparfuchs doctrine.

3.1 The thesis in one sentence
The a.e.g.i.s.Forge Methodology says: Before you let an agent act in your enterprise,
you gate its quality (Layer 1). Once it acts, you see and bound its behavior (Layer 2).
Across every initiative, you classify, version, and measure (Layer 3).

Each layer is necessary. None is sufficient alone. The compound of the three is the
beachhead.

3.2 Layer 1: Quality Foundation
Layer 1 is the safety net beneath every agent and every release. It is a
production-grade, multi-agent QA platform (Sparfuchs QA) built on a TypeScript
toolkit and running on Node 22+.

Core components:

• 26 deterministic canaries, fast repository checks that run on every commit:
ai-decay, audit-event-logging, bdd-smoke, cicd-config, console-error-leak,
coverage-hole, docker-prerequisites, environment-parity, hardcoded-credential,
i18n-missing-key, iam-condition-scope, log-tier-config, mock-data-leak,
naming-boundary-mismatch, observability-coverage, performance-regression,
qa-self-audit, rbac-bypass, secret-references, serverless-hygiene,
silent-error-swallow, stale-closure, todo-density, typescript-strict. Full list with
severity in Appendix B.

• 40+ specialist review agents organized into 5 stages (Appendix A).
• 5 provider adapters, API adapters for xAI, Google, Anthropic, and OpenAI, plus CLI

adapters for Claude, Gemini, Codex, and OpenClaw. Declared fallback chain.
Per-agent overrides.
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• 3 execution kinds, script (pure TypeScript, zero LLM), hybrid (TypeScript evidence +
LLM synthesis), LLM (LLM-first, artifact-aware).

• 4 coverage strategies, sweep (40%), `balanced` (65%, default), thorough (85%),
`exhaustive` (95%). Each sets chunk size, retries, low-coverage thresholds, and
minimum observability requirements.

• 3 data classifications, public, internal, restricted. Gates what data providers
receive. Restricted forces CLI-only execution (no API providers).

• Session-secured auth proxy, Unix-socket proxy routes API keys from OS keychain
to providers so agent subprocesses never touch raw credentials.

• Quality auditor, deterministic post-processor scoring every agent run on the five
failure modes (concatenation, hallucination, give-up, missed-files,
batched-findings).

• Structured envelopes, every agent writes agent-data/{agent}.json and
artifacts/{agent}/... consumed by downstream agents without rescanning the
repo.

• Firestore persistence, qa_canary_runs, qa_findings, qa_agent_sessions,
qa_flaky_tests. Finding lifecycle with 7 states (open, recurring, remediated,
verified, closed, won't fix, stale). Delta reports compute closure rate and regression
rate across runs.

• Incremental file-audit cache, keyed by content hash, tracks last-audited runId
and findingIds per file.

• Test-generation graduation pipeline, AI-drafted tests → GCS → human review →
approved → synced to repo → 5+ consecutive passes → graduated (blocks
deploys). If the test starts flaking, it is demoted back.

What Layer 1 gives the enterprise: evidence that a repository, a release, or an entire
engineering organization is safe to deploy. Before agency is extended into
production, quality is established.

3.3 Layer 2: Visibility & Control
Layer 2 is the runtime governance plane. It is two platforms, integrated by design:

agentForge: The visual canvas where agents are built, tested, deployed, and
observed. Eight node types (Agent, Task, Skill, MCP Service, Guardrail, Memory, Trigger,
Co-Pilot Suggestion). Per-node cost chips with green/yellow/orange/red rankings
and workflow-level monthly projections. A layered fail-closed policy engine
(workspace → workflow → agent → task) with a 1,000-run policy stress test that
generates a heatmap of the most-violated rules and highest-cost execution paths.
Smart memory management with task deduplication by SHA-256 fingerprint, sliding
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context windows, conversation compaction that claims 80-90% token reduction, and
shared memory pools with LRU/LFU/priority/TTL eviction. A visual execution debugger
with a time-travel slider to step through any run, showing memory snapshots, policy
decisions, token delta, and cost accrual per step. Automatic gap detection with
resolution wizards for missing services, unresolved models, incomplete configs,
broken connections, and policy violations. Eight export serializers (JSON, YAML, Docker
Compose, LangGraph, CrewAI, CLI bundles, Terraform, npm @agentforge/runtime).
39 seeded templates at signup. Real-time multi-user collaboration via Replicache.
Air-gapped mode toggle for regulated industries. Immutable Merkle-tree audit logs.
SOC 2 / CMEK-readiness architecture.

businessForge: The problem-first business-case platform. AI-driven 6-phase
interview (Current State, Future State, Consequences, Outcomes, Requirements,
Success Metrics) that discovers the organization structure by asking questions rather
than requiring a pre-uploaded org chart. Real-time SSE-streamed canvas
construction. Three-layer ABAC (canvas placement → record-level permissions →
field-level visibility) with schema-on-write field registration and business-unit
inheritance. Soft-delete with 30-day recovery and hard-delete gated by admin
confirmation. Canvas snapshots are retained for 2 years. Multi-provider LLM
abstraction with BYOK. Token budget enforcement with 80% warning, 100%
auto-pause, and Owner-approval to resume. AI-vs-Software classification on every
requirement with 8 evaluation factors and an immutable superseded_by_id chain.
Manual-first re-evaluation triggers with gated scheduled evaluations (cannot be
enabled without a successful prior manual run). Audit trail with trace IDs for all
mutations. Graduated agent autonomy (Phase 4): agents start read-only, offer
auto-approve with undo after N human-approved actions, and a
human-in-the-loop escalation queue. PDF / PPTX / CSV export respecting field-level
access. Public API v1 with per-tier rate limiting. Integration connectors for Jira, Slack,
Google Workspace, Salesforce, HubSpot, and CSV.

Together, agentForge and businessForge bound every agent’s behavior to policy,
cost, permission, and autonomy. What Layer 2 gives the enterprise: visibility into what
every agent is doing, what it costs, and whether it is authorized to do so. The bill is
visible before it is paid. The decision is visible before it ships.

3.4 Layer 3: Enterprise AI Intelligence
Layer 3 is the unifying doctrine. It takes the Quality Foundation from Layer 1 and the
Visibility/Control from Layer 2 and converts them into a board-defensible AI program.
Core practices:
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• AI-vs-Software-vs-Hybrid classification on every requirement. 8 evaluation
factors: unstructured input, consistency requirement, cost of a wrong answer,
pattern recognition, volume, tolerance for drift, explainability, and regulatory
constraint.

• Immutable versioning. Classifications are superseded, never edited. Every
supersession links to the prior record via superseded_by_id. Full reasoning chain
visible to auditors.

• Gated scheduled re-evaluation. Scheduled re-evaluations cannot run until gates
are met: integrations connected, thresholds configured, and at least one
successful manual run. No silent drift.

• Emergent problem discovery. AI pattern-matches across all six-phase
business-case data and surfaces unstated problems that become new business
cases. Revenue opportunities that nobody framed.

• Compliance-ready audit exports. Audit log compliance report covering all entries
in a date range. Retention policies configurable.

• Unified cost attribution. Token budgets per org, per task, per agent. The cost
simulator forecasts monthly spend as interview count × model pricing.

• Three-pillar reporting. Every initiative is measured against Operations Impact,
Reduction of Risk, and Increasing Revenue, the three Sparfuchs pillars that define
every engagement.

What Layer 3 gives the enterprise: a beachhead. A single pane of governance over
every agent, every dollar of AI spend, every classified requirement, and every
deployed workflow. Most enterprises never build it. a.e.g.i.s.Forge delivers it.

3.5 How the three layers reinforce each other
• Layer 1 produces the evidence that agents are safe to ship. Layer 2 enforces what

Layer 1 authorized. Layer 3 classifies and re-classifies the work Layers 1 and 2
execute.

• Layer 2’s cost chips consume Layer 1’s testability report to estimate coverage
spend. Layer 2’s graduated autonomy uses Layer 1’s quality-auditor scores to
decide whether to promote an agent.

• Layer 3’s classification output feeds Layer 2’s ABAC (which roles see which
classified data) and Layer 1’s selected-agent mode (which specialists to run
against which requirement type).

• Layer 3’s emergent discovery surfaces new problems that Layer 2’s canvas
accepts as new business cases, which Layer 1 then quality-gates.

The loop closes. The methodology is coherent not because it was written as a
framework, but because the platform was built by people who understood the loop
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and then filed 40 patents on the primitives.

Chapter 4: The Five Questions Every AI
Initiative Must Answer
This chapter is the heart of the a.e.g.i.s.Forge Methodology. Everything in the platform
stack, every specialist agent, every policy engine, every classification record, every
audit log, exists to make these five questions answerable. With evidence, not opinion.
On demand, not after the fact.

Every other chapter in this white paper describes a capability. This chapter describes
discipline. Before a single agent ships, before a single dollar is committed, and before
a single recommendation is locked in, the executive sponsoring the initiative must be
able to answer the five questions below. An organization that can answer them has
turned AI from an expense into an asset. An organization that cannot is paying a
hidden tax on every initiative it has already launched, and that tax is compounding.

The questions are plain. The discipline is not. Most enterprises today cannot produce
a single defensible answer to any of the five questions for any of their active AI
projects. a.e.g.i.s.Forge is built to change that outcome.
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The questions, at a glance

# The Question What It Really Means What a.e.g.i.s.Forge Delivers

1 Is this the right tool for
the job?

Should this be AI, software, or a
combination, and how do you
know?

A documented
recommendation for every
requirement, with the reasoning
preserved so it can be defended
to the board and revisited when
conditions change.

2 What is the cost of
inaction?

If you do not fix this problem,
what does it cost the business
next quarter?

A dollar figure, produced by a
structured 30-to-60-minute
executive interview, attributed to
specific teams and processes,
not a hunch and not a
consensus.

3 How will we know it
worked?

What measurable outcomes
does success produce, and on
what cadence?

Outcome-tied performance
indicators wired to live business
systems and reviewed on a fixed
schedule, so silent drift is caught
before a customer or regulator
catches it first.

4 What breaks if it goes
wrong?

When the AI misbehaves on a
Tuesday morning, what stops
the damage?

A paper trail, a stop-ship review
step, block-by-default rules at
every level, and a policy that
prevents agents from taking
destructive action they have not
earned the right to take.

5 Who can see what? Which role sees which field, and
can you prove it to an auditor?

Field-level access control
enforced by the platform, not
the policy document. Logistics
sees inventory. Sales sees
pricing. Neither sees the other’s
restricted data. The audit log
proves it.

The remainder of this chapter expands on each question. For each one, it explains:
why it matters to an executive, the wrong answers an executive is likely to hear today,
and the specific thing the a.e.g.i.s.Forge Methodology delivers instead.
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4.1 Question 1: Is this the right tool for the job?
In one sentence. a.e.g.i.s.Forge tells you whether a specific problem should be solved
with artificial intelligence, traditional deterministic software, or a combination of both,
and preserves the reasoning so the decision can be defended, audited, and revisited
as the business changes. Getting this question wrong is the most expensive hidden
mistake in enterprise AI today, and most organizations have no way to answer it with
evidence.

Why this matters to executives. Every AI initiative launched in the past two years was
pitched as “AI.” Some were right. Many were not. Applying artificial intelligence to a
problem that deterministic software would solve is the largest hidden waste in
enterprise technology, repeated across every department, project, and team. The
inverse failure, applying brittle rule-based software to a problem that requires
pattern recognition and adaptation, fails more quietly but just as expensively. A
single wrong call here costs months of misdirected investment. Hundreds of wrong
calls cost careers.

Wrong answers an executive is likely to hear today.

• “We’re going to use AI.” (No supporting analysis.)
• “It’s a hybrid.” (Without specifying which parts are AI, which are software, or why.)
• “The team feels strongly it should be AI.” (Opinion dressed as evidence.)

What a.e.g.i.s.Forge delivers. A documented recommendation for each requirement is
generated by the a.e.g.i.s.Forge classification engine. Each requirement is scored
against eight practical tests:

• Is the input unstructured (natural language, images, free-form text)?
• Must the output be perfectly consistent, every time?
• What is the cost of a wrong answer?
• Does success require recognizing patterns across diverse examples?
• What is the volume, and does the per-unit cost matter?
• How much behavioral drift can the business tolerate?
• Does the decision need to be explainable to regulators or customers?
• Is the domain regulated in ways that constrain AI decision-making?

The engine returns a classification, AI, Software, or Hybrid, along with a reasoning
chain that an auditor or a board member can follow. Classifications are never silently
edited. When data matures and the right answer changes, the platform records a
new recommendation and preserves the old one, linking them via a supersession
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chain. Stakeholders see how the call evolved. Regulators see the history. The
executive sponsor sees that the platform’s judgment has kept pace with the
business.

The Sparfuchs Rule. Use AI when the task requires judgment, context, or
reasoning. Use a deterministic tool when the task requires precision,
repeatability, or speed. If you can write the exact steps in a script, you don't
need an agent.

This rule is the discipline the a.e.g.i.s.Forge classification engine operationalizes. The
eight tests are the evidence you score against the rule. The supersession chain is the
auditable record of the rule’s application over time.

4.2 Question 2: What is the cost of inaction?
In one sentence. a.e.g.i.s.Forge requires every AI initiative to include a dollar figure, the
real, quantified cost of leaving the problem unsolved, because until that number
exists, the business case cannot be prioritized against competing investments. The
discipline of producing that number is as valuable as the number itself.

Why this matters to executives. Finance approves initiatives against a prioritized list.
AI initiatives that arrive without a cost-of-inaction figure are prioritized against those
that do have one: and they lose. Worse, initiatives approved without a number
cannot be managed afterward because there is no baseline to measure
improvement against. The organization accumulates a portfolio of AI projects that no
one can defend on ROI, and every CFO eventually notices.

Wrong answers an executive is likely to hear today.

• “It would be really good to fix this.”
• “Everyone agrees this is a problem.”
• “It’s strategic.” (Which is a polite way of saying no one has quantified it.)

What a.e.g.i.s.Forge delivers. A structured 30-to-60-minute executive interview, the
businessForge six-phase business case, that walks the sponsor from problem
statement through Current State, Future State, Consequences (the dollar figure),
Outcomes (the business value), Requirements (what needs to change), and Metrics
(how success will be measured). The reference engagement produces a figure of
approximately $2.3 million annually in excess shipping costs, attributable to specific
teams, applications, and processes. That number is not a guess; it is the output of a
repeatable discipline that every AI initiative in the organization now shares. When the
CEO asks, “What does this cost us?”, the answer is a number, not a narrative.
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4.3 Question 3: How will we know it worked?
In one sentence. a.e.g.i.s.Forge ties every AI initiative to outcome metrics defined up
front, wired to live business systems, and reviewed on a fixed schedule, because AI
that cannot deliver a measurable outcome is an expense, not an investment.
Success must be observable, and drift must be caught before it compounds.

Why this matters to executives. The quiet failure mode of enterprise AI is not a
dramatic malfunction. It is silent drift, a model that was correct at launch becomes
subtly wrong over the next six months as data evolves and inputs shift. Without a
scheduled re-evaluation, the drift goes unnoticed until a customer complains or a
regulator asks a question. The initiative that looked like a win in the Q1 report is now
an unlabeled liability on the balance sheet.

Wrong answers an executive is likely to hear today.

• “We’ll track this in a dashboard.” (Which dashboard? Measuring what? Reviewed
by whom? On what cadence?)

• “The team will monitor it.”
• “We have a future-state slide with KPI labels.” (The labels are not the

measurement.)
What a.e.g.i.s.Forge delivers. Outcome-tied performance indicators are defined in the
six-phase interview’s Metrics phase. Wired through direct integrations to Jira, Slack,
Salesforce, HubSpot, and other systems that already hold the business’s operational
data, so the metrics populate automatically rather than requiring manual input.
Re-evaluated on a fixed cadence, with the cadence selected based on the initiative’s
drift risk. Re-evaluation is gated so it cannot run until the integration feeds and
thresholds are ready, which prevents the common failure of scheduled reports that
run against incomplete data. When the model’s behavior shifts, and it will, the system
catches it. When a metric moves in the wrong direction, the executive sponsor sees it
before the customer does.

4.4 Question 4: What breaks if it goes wrong?
In one sentence. a.e.g.i.s.Forge requires every AI initiative to include a stop-ship
mechanism, a block-by-default rule set, a paper trail, and an earned-autonomy
model, so that when something misbehaves, the damage is bounded, reversible,
observable, or impossible by construction. The honest answer to “what’s the worst
case” is almost never “nothing.”

Why this matters to executives. The Tuesday-morning incident is inevitable. An agent
misidentifies a permission, writes bad data, sends the wrong message, or flags the
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wrong finding. The question is not whether it will happen. The question is: when it
does, is the damage contained, reversible, and explainable, or is it a headline, a
lawsuit, or a regulator’s phone call? Organizations that cannot answer this question
specifically end up in all three.

Wrong answers an executive is likely to hear today.

• “The agent will be careful.”
• “The team will review before it ships.” (Unless the process is automated, in which

case nobody reviews anything.)
• “We have logs.” (Can you correlate them? Can you reconstruct the action step by

step?)
What a.e.g.i.s.Forge delivers. Four mechanisms, layered.

First, apply block-by-default rules at every level, organization, workflow, agent, and
task. Rules cannot be bypassed. A denial at any level takes precedence. If the policy
does not explicitly authorize an action, the action does not occur. Enforcement is built
into the runtime, not the policy document.

Second, earned autonomy. Agents start in read-only mode, they observe and
recommend but do not act. They earn write access after a configurable number of
human-approved actions, and even then, only with an undo capability. The AI does
not ship with the same permissions as a senior engineer; it earns them incrementally,
based on evidence.

Third, a Quality Auditor scores each agent’s output on five specific failure modes:
stitching unrelated findings together, making claims unsupported by the evidence,
stopping before the task is complete, skipping assigned work, and merging findings
that should have been kept separate. The auditor’s score drives retries and
provider-routing decisions before the output reaches a human reviewer.

Fourth, an audit trail that cannot be edited and that correlates activity across the
web, API, and worker services. Every action taken by any agent is recorded,
searchable, and exportable. The question “what happened on Tuesday at 10:47 a.m.”
has a specific answer that a compliance officer can produce in minutes.

Together, these four mechanisms make the question “what breaks if it goes wrong”
answerable in terms of controls, not hope.
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4.5 Question 5: Who can see what?
In one sentence. a.e.g.i.s.Forge enforces access control at the field level on the same
data set, so different roles see different fields, blocked at the platform’s data layer
before the data ever reaches a user. The audit log proves it to a regulator.

Why this matters to executives. Cross-functional problems require cross-functional
data. Logistics needs inventory counts. Sales needs contract rates. Neither should see
the other’s restricted fields, and the platform must enforce this, not the policy
document. Organizations that rely on policy alone fail audit after audit. Organizations
that enforce it at the platform layer pass.

Wrong answers an executive is likely to hear today.

• “Our single sign-on handles permissions.” (Single sign-on controls who can log in.
It does not control which fields they see.)

• “We have role-based access.” (At what level? The whole record? Individual fields?
Inherited from the organizational hierarchy?)

• “Legal reviews it.” (Legal is not the enforcement mechanism.)
What a.e.g.i.s.Forge delivers. A three-layer access control model built into the
platform itself:

• At the canvas level, whether a user can see a given business case at all.
• At the record level, which specific entities within the business case can the user

read or edit?
• At the field level, which specific fields on those entities the user can see, inheriting

classifications down the organizational hierarchy, with explicit denials taking
precedence over permissions, and with a mechanism that classifies new fields at
the moment they are created, so nothing ships unclassified.

Same canvas. Different data. No leakage. Every policy decision leaves an audit
breadcrumb a regulator can follow. When Legal asks whether the Logistics view could
accidentally expose pricing data to an unauthorized user, the answer is not a policy
document, it is a platform guarantee that is logged and exportable.

4.6 The five questions operationally
The five questions are not a rhetorical flourish. They are the inputs to the
a.e.g.i.s.Forge program operating cadence. Every quarterly business review within an
a.e.g.i.s.Forge engagement answers them for every active initiative. Every new
initiative begins with them. Every classification change, every budget decision, and
every compliance export references them.
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Over time, the answer set becomes a living organizational AI strategy, not a deck that
goes stale the quarter it is produced, but a dataset that compounds. The executives
who can answer these five questions across every initiative in their portfolio are the
ones whose boards ask follow-up questions, not scrutiny questions. That is the
outcome the a.e.g.i.s.Forge Methodology is designed to deliver, and it is the outcome
the rest of this white paper describes in detail.
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PART III: THE PLATFORM STACK

Chapter 5: Layer 1: Quality Foundation
(Sparfuchs QA)
5.1 Architecture at a glance
Sparfuchs QA is a reusable multi-agent QA platform, one TypeScript toolkit, five
architectural pillars: canaries, orchestrator, specialist agent catalog, Firestore
persistence, operator surface. It runs on Node.js 22+ with tsx as the script runner, the
Vercel AI SDK as the LLM abstraction layer, zod for schema validation, fast-glob for file
discovery, Firebase Admin for persistence, Biome or ESLint for linting, and Make / Bash
as the operator surface.

Deployment posture: a local checkout on an engineer’s machine, a CI runner, or a
long-running review server. No hosted service dependency. No required Firestore
connection (Firestore is optional, gated on QA_PUSH_FIRESTORE=1). No mandatory
provider; all five provider adapters are optional; CLI adapters are auto-detected from
PATH.

5.2 The 26 canaries
Canaries are deterministic checks. They do not invoke an LLM. They produce
structured CanaryResult records with severity LOW, MEDIUM, or HIGH, aggregated by a
single runner (canaries/index.ts) that exports JSON to stdout and optionally pushes a
QaCanaryRun doc to Firestore’s qa_canary_runs collection.

The catalog covers the recurring patterns that single-model review misses:
hardcoded-credential, secret-references, iam-condition-scope, rbac-bypass,
audit-event-logging, mock-data-leak (security), serverless-hygiene,
docker-prerequisites, environment-parity, log-tier-config, observability-coverage
(infrastructure), ai-decay, coverage-hole, todo-density, typescript-strict,
silent-error-swallow, stale-closure, bdd-smoke (code quality), i18n-missing-key
(localization), naming-boundary-mismatch (architecture), performance-regression
(performance), cicd-config, console-error-leak, qa-self-audit (platform), and the
execution surfaces (performance-regression).
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Canaries run in under a minute against most repositories. They are the Layer 1
equivalent of the pre-push hook that actually enforces policy. A watch mode
(--watch) re-runs on file change, with 1-second debounce and skip patterns for
node_modules, .git, dist, build, coverage, and *.log.

5.3 The 40+ specialist agents
The agent catalog is where Layer 1’s breadth comes from. Each agent is a markdown
file in .claude/agents/&lt;name&gt;.md with YAML frontmatter that declares the
name, description, model tier (heavy / mid / light), tool permissions, and Bash
disablement. Agents are parsed and validated against a content-hash registry
(config/agent-hashes.json), a tampered agent fails integrity check and is skipped.

Each agent has a declared execution kind (script, hybrid, llm) and a declared artifact
schema (one of 25 schema keys, buildStatus, testResults, dependencyHealth,
scaStatus, envParity, regressionRiskScores, rbacReview, workflowMap,
observabilityMatrix, contractDrift, failureAnalysis, featureInventory, intentTrace,
securityEvidence, semanticDiffSummary, deployReadiness, performanceEvidence,
refDocVerification, collectionReferenceInventory, deadCodeReport, mockIntegrity,
riskAssessment, verdict, gapAnalysis, generic). Each agent has declared required and
optional upstream dependencies, the orchestrator respects the DAG when
scheduling.

The five stages correspond to the review flow: safety first (Stage 0), static quality
(Stage 1), integrity prep (Stage 2), live execution (Stage 3), and synthesis (Stage 4).
Agents within a stage run in parallel. Stages progress when all prerequisites are
satisfied or explicitly skipped.

5.4 The three execution kinds
The token-reduction architecture is the economic backbone of Layer 1. It recognizes
that not every review task requires LLM reasoning, and that, when reasoning is
required, it should operate on a compact evidence packet rather than the raw
repository.

Script runners, pure TypeScript. Zero LLM cost. Ten specialists migrated: build-verifier,
dependency-auditor, environment-parity-checker, regression-risk-scorer,
risk-analyzer, sca-reviewer, semantic-diff-reviewer, test-runner,
collection-reference-validator, and dead-code-reviewer. Each emits a typed artifact
consumed by downstream agents.

Hybrid runners, TypeScript extracts deterministic evidence; LLM synthesizes on the
compact packet. Twelve specialists: contract-reviewer, deploy-readiness-reviewer,
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failure-analyzer, mock-integrity-checker, observability-auditor,
performance-reviewer, rbac-reviewer, ref-doc-verifier, security-reviewer,
spec-verifier, ui-intent-verifier, workflow-extractor. Each combines a *-runner.ts
script file with an LLM synthesis step that reads the script’s output.

LLM runners (artifact-first consumers): LLM reads structured upstream envelopes
rather than the repository. Three top-of-stack synthesizers (code-reviewer,
qa-gap-analyzer, release-gate-synthesizer) plus the long-tail specialists pending
migration. The release-gate-synthesizer receives every other agent’s envelope,
along with a compact summary of severity, category counts, and top findings, and
then emits a verdict.

The legacy LLM-only baseline is preserved on branch legacy/llm-only and tag
v1-llm-baseline. The benchmarks/regression-snapshots/ directory holds frozen
comparison outputs. The token-reduction architecture is measured, not asserted.

5.5 The multi-provider adapter model
Five adapters behind a uniform capability interface (AdapterCapabilities):
system-prompt-file support, add-directory support, agent-deployment support,
tool-logging support, tool-control support, and observability level
(full/structured/heuristic/none). The interface is in lib/orchestrator/types.ts; the
adapters are in lib/orchestrator/adapters/.

The API adapter wraps xAI, Google, Anthropic, and OpenAI via the Vercel AI SDK. Keys
flow from the OS keychain through a session-secured Unix-socket auth proxy
(auth-proxy.ts). Agent subprocesses never see raw keys. A provider registry validates
every tier × provider combination with a pre-flight minimal API call at session start.

The CLI adapters wrap the Claude CLI, the Gemini CLI, the Codex CLI, and OpenClaw.
They are auto-detected from PATH at session start and reported explicitly (e.g.,
"claude-cli: found at /usr/local/bin/claude (1.x.x)" or "claude-cli: not found"). Data
classification restricted CLI-only execution, with no API involvement.

The default fallback chain, [xai, google, anthropic, claude-cli, gemini-cli, codex-cli],
traverses in order on failure. Per-agent overrides can pin a specific provider
(honesty-critical agents are pinned to xAI: security-reviewer, qa-gap-analyzer,
ui-intent-verifier, release-gate-synthesizer, observability-auditor, workflow-extractor,
ref-doc-verifier).
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5.6 The four coverage strategies
Coverage is not binary. A review of a 10,000-file monorepo must determine how
deeply each specialist examines the code. Four strategies:

Strategy Target
coverage

Chunk size Retries Min observability

sweep ~40% small low heuristic

balanced (default) ~65% default moderate structured

thorough ~85% large high full

exhaustive ~95% maximum maximum full

The coverage babysitter (coverage-babysitter.ts) chunks files per agent per strategy,
retries low-coverage chunks, and enforces the minimum observability requirement.
Strategies degrade gracefully if an adapter cannot provide the required level of
observability.

5.7 The quality auditor
Every agent output passes through the quality auditor (quality-auditor.ts). The
auditor is deterministic and scores each output on five failure modes:

• concatenation, unrelated findings stitched together
• hallucination, claims not supported by the evidence
• give-up, stopped before task completion
• missed-files, chunker-assigned files not examined
• batched-findings, findings merged that should be separate

Each failure mode produces a QualityIssue with severity and evidence. The auditor’s
score influences retry logic, low-quality outputs can be retried against a different
provider in the fallback chain. Results are written to the agent’s envelope for
downstream consumers (including the release-gate-synthesizer) to weight.
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5.8 The auth proxy and data classification
API keys live in the OS keychain: service=sparfuchs-qa, per-provider account name.
On session start, the orchestrator opens a session-secured Unix socket (not TCP),
registers available providers, and pre-flight-validates each tier × provider
combination. Agent subprocesses connect to the socket via a short-lived
per-session token and receive proxied responses. Raw keys never enter agent
memory. redactSecrets: true additionally redacts secrets from outbound agent
prompts.

Three data classifications gate provider access:

• public, any enabled provider can receive repo data
• internal, only approvedProviders whitelist
• restricted, API providers disabled entirely; CLI providers only; zero external API

traffic
Classification is enforced in enforceDataClassification() before any provider is
registered.

5.9 Persistence and lifecycle
Four Firestore collections: qa_canary_runs, qa_findings, qa_agent_sessions,
qa_flaky_tests.

Findings have a 7-state lifecycle (open, recurring, remediated, verified, closed, won't
fix, stale) tracked by the FindingRegistryEntry type in lib/types.ts. Delta reports
(qa-delta-report.ts) compare the current run to the previous run, emitting
newFindings, recurringFindings, remediatedFindings, and computing closure and
regression rates.

The incremental file-audit cache (scripts/file-audit-cache.ts) keys each file by
content hash and stores lastAuditedRunId, lastAuditedCommitSha, contentHash,
findingIds, and agents. Subsequent runs can skip unchanged files, reducing cost and
latency.

The flaky-test tracker (scripts/flaky-test-tracker.ts) maintains a registry of tests in
candidate, confirmed, or fixed status, tracks flip counts, and quarantines tests that
cross the threshold. The tracker integrates with the test-generation graduation
pipeline, graduated tests that start flaking are demoted back to Active state.

Sparfuchs Corporation | The a.e.g.i.s.Forge Methodology

© 2026 Sparfuchs Corporation Public Page 28 of 57



5.10 The test-generation graduation pipeline
The graduation pipeline implements a feedback loop that brings findings back into
tests. A finding is detected. The AI drafts a candidate test. The draft is written to GCS,
not directly to the repository. A human reviews, approves, or rejects. Approved drafts
sync to the repository and run in CI. After 5 consecutive passes, the test is graduated:
it now blocks deploys. If the graduated test starts flaking, it is demoted back to Active.
The feedback is unidirectional: findings flow into the repo as tests; tests never flow
back into findings. Human review is the mandatory gate.

5.11 Operator surface
Make targets cover the surface:

• make qa-setup, install dependencies
• make qa-quick, run all canaries locally
• make qa-review REPO=/path/to/target, direct Claude CLI review
• make qa-review REPO=... ENGINE=orchestrated: orchestrated multi-provider

review
• make qa-review REPO=... ENGINE=orchestrated PROVIDER=claude-cli:

orchestrated with a specific provider
• make qa-review REPO=... REPORT_MODE=forensic: full session-log output instead

of compact
• make qa-review REPO=... REF_DOCS=“docs/prd.md,docs/admin-guide.md”:

reference-doc verification
• make qa-training REPO=...: training-material generation
• make qa-docs REPO=...: documentation generation
• make qa-delta PROJECT=...: delta report
• make qa-sync PROJECT=...: Firestore sync
• make qa-evolve, canary evolution from findings

Slash-command skills (.claude/skills/) expose a user-facing surface: /qa-review,
/qa-docs, /qa-evolve, /qa-selective, /qa-training, /run-canaries, /persona-test,
/pre-push-check, /tdd, /hotfix, /ship, /refactor, /explain, /debug-fix, /pr-review,
/test-writer, plus /setupdotclaude for bootstrap.

Hook-enforced safety: .claude/settings.json wires PreToolUse hooks for
secret-scanning, file-protection, large-file warning, and dangerous-command
blocking. Read / Write / Edit on .env*, secrets/**, *.pem, *.key is denied outright.
PostToolUse hooks run format-on-save.
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5.12 Layer 1 summary
Layer 1 is the foundation. It is a platform, not a framework, 40+ specialist agents plus
26 canaries plus 5 provider adapters plus 3 execution kinds plus 4 coverage
strategies plus a quality auditor plus a session-secured auth proxy plus structured
envelopes plus Firestore persistence plus an incremental audit cache plus a
graduation pipeline. Every piece is observable in the source. None of it is hypothetical.

What Layer 1 prevents: unaudited code, unsafe deploys, runaway review bills,
single-model hallucinations, untracked findings, silent regressions, and
single-provider lock-in.

Chapter 6: Layer 2: Visibility & Control
(agentForge + businessForge)
Where Layer 1 ensures agents are safe to ship, Layer 2 ensures they are safe to run
after they are shipped.

6.1 agentForge™: the agent canvas
agentForge is a greenfield visualization and planning tool that lets users create AI
agents, configure tasks, connect MCP services, assign skills, and define guardrails via
a drag-and-drop canvas. It is built on Next.js 14 App Router, Firestore, OpenRouter for
model-agnostic execution, Replicache for real-time multi-user collaboration, and
Firebase Cloud Functions for triggers and webhook handlers. It is deployed to GCP
Cloud Run via Cloud Build.

Canvas node types. Eight: Agent (with model config, skills, MCPs, guardrails, memory,
task policy), Task (with schemas, branching, dependencies), Skill (with parameters
and implementations), MCP Service (with tool/resource discovery), Guardrail
(content filters, rate limits, PII detection), Memory (context window, compaction
strategies), Trigger (cron/webhook/event/manual), and Co-Pilot Suggestion. Each
node type is a first-class construct with its own inspector panel, not a generic node
with a type label.

Cost visualization. Each node displays a per-item cost chip with a
green/yellow/orange/red ranking based on cost tier. Hover tooltips show the
category breakdown. A Cost Summary Panel aggregates single-run and monthly
projections per workflow. Illustrative example: an Email Review workflow shows “Single
run: $0.42 | Daily: $12.60/mo.” Fallback pricing JSON is baked into the runtime
package, so cost badges never go blank if the daily Firestore pricing sync fails.
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Layered fail-closed policy engine. Four tiers, workspace → workflow → agent → task,
enforce task-type rules, scope boundaries, action permissions, resource access,
output constraints, escalation rules, time constraints, data handling, and inter-agent
communication. Deny beats allow. No match equals deny. Policies are evaluated at
every runtime step.

Policy stress test. A synthetic execution simulator runs 1,000 randomized workflow
executions against the policy set and produces a heatmap of most-violated rules
and highest-cost execution paths. Actionable output, not pass/fail, the user sees
which policies break under load and which execution paths cost the most. Only ~50
lines of code on top of the policy evaluator, because the primitives are already in
place.

Smart memory management. Task deduplication by SHA-256 fingerprint prevents
the same task from running twice. Sliding context windows with prioritized segments
manage long agent conversations. Conversation compaction claims 80-90% token
reduction on archival. Shared memory pools support LRU, LFU, priority, and TTL
eviction strategies. Token budget tracking with configurable alert thresholds.

Visual execution debugger. A time-travel slider allows the user to step through any
past workflow run, seeing which agent ran at each step, the memory snapshot at
that moment, the policy decisions made, the token delta, and the cost accrual.
Debugging agentic workflows stops being archaeology.

Gap detection and guided resolution. A continuous gap detector checks for missing
MCP services, unavailable skills, unresolved models, broken connections, missing
secrets, incomplete configs, and policy violations. Detected gaps appear as orange
warning triangles with click-through resolution wizards.

AI Co-Pilot node. An LLM analyzes the canvas and suggests guardrail additions,
deduplication opportunities, policy fixes, cost optimizations, and model swaps. The
regenerate button and temperature slider give the user control. The co-pilot runs on
a low-cost model (Haiku-class) by default.

Eight export serializers. JSON, YAML, Docker Compose, LangGraph JSON, CrewAI YAML,
CLI bundle, Terraform, and npm-installable @agentforge/runtime. Each serializer is
under 100 lines. Round-trip testing (export → import → export) verifies identity.
Self-contained bundles carry dependency resolution, secret detection, and
checksums. The npm runtime means that any LangGraph or CrewAI user can run
npm i @agentforge/runtime and execute exported workflows headlessly, without the
agentForge UI.
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39 seeded templates across email automation, RAG, code review, news digests, lead
qualification, finance tracking, multi-agent crews, government contracting, sales, HR,
supply chain, security, and MCP development. Onboarding auto-seeds two specific
workflows (Email Review and Personal Finance) to avoid overwhelm. Premium
templates and bundles monetize the marketplace. Community contributors take 70%
of paid template sales; direct sellers take 85%.

Real-time multi-user collaboration. Replicache syncs Jotai canvas atoms with
multi-cursor presence and conflict-free merging, Figma-style simultaneous editing.
Solo users can toggle collab mode off to skip the Replicache latency tax. Undo/redo
is capped at 50 actions.

Enterprise security. Air-gapped mode, when toggled, disables all external API calls,
restricting the platform to local or private MCPs and self-hosted models. Immutable
Merkle tree audit logs. SOC 2 / ISO27001 readiness. Data residency selection. CMEK
support. Firestore rules enforce record-level security via access maps on every entity.

6.2 businessForge™: the problem-first business-case
platform
businessForge is a problem-first business intelligence and execution planning
platform. Rather than starting with an org chart, it starts with a business problem and
uses AI to systematically uncover the full business case through a structured
6-phase interview process. The platform delivers a visual Business Canvas,
integrates with enterprise systems (Jira, Slack, Salesforce, HubSpot), evaluates
requirements for AI, software, or hybrid solutions, and bridges to agentForge for
deployment and impact measurement.

6-phase business case framework. Current State → Future State → Consequences →
Outcomes → Requirements → Success Metrics. Every phase is mandatory. Each phase
has a minimum number of data points. The sequencing is intentional, you cannot
define requirements without first quantifying the cost of inaction.

Problem-first AI interview. No org chart upload. The user describes a problem in
natural language. AI discovers the organizational structure during the conversation:
business units, roles, applications, processes, and requirements emerge as the
interview unfolds. Patent PPA-01 covers this primitive.

Real-time interactive canvas. The business case builds visually as the user talks.
Nodes animate onto the canvas via server-sent events (SSE) during the interview.
Drill-down views. Classification badges. 500+ node performance, with tripwire health
monitoring (patent PPA-24) that triggers lazy rendering if frame rates drop below 30
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FPS.

AI vs. Software classification engine. Eight evaluation factors for every requirement.
Immutable superseded_by_id chain. Drift-risk assessment. Patent PPA-02. When
data matures, new integrations connected, new thresholds observed, the
classification is superseded with a new record, not edited. Stakeholders see the full
reasoning chain.

Three-layer ABAC. Canvas placement → record-level permissions → field-level
visibility. Schema-on-write field registration (patent PPA-08) means every field gets
registered in the FieldRegistry with an owning-unit classification as it is discovered or
imported. API middleware filters JSONB keys based on user access. Business-unit
inheritance propagates classifications down the org hierarchy. Deny takes
precedence over allow. The canvas is a security boundary, not just a UI surface.
Patent PPA-04.

Graduated agent autonomy. Agents start read-only. After N human-approved
actions, the system offers to promote the agent to approve-then-act with undo.
Human-in-the-loop escalation queue captures every agent proposal. Patent PPA-05.
The autonomy model is the inverse of the industry default: in a.e.g.i.s.Forge, trust is
earned by demonstration, not granted by default.

Token budget streaming enforcement. Real-time token counting during
SSE-streamed AI responses. Warnings at 80%, critical pause at 100%. Resumable only
by Owner approval. Patent PPA-13. Budgets are configurable per org, per plan, per
task. The AI cost simulator forecasts monthly spend by interview count × model
pricing.

Canvas snapshots. Point-in-time immutable records are triggered automatically on
phase completion and manually on save. Retained for 2 years. Patent PPA-27.
Canvas snapshots enable regression review and historical rebuild.

Soft-delete and three-tier purge. Active → soft-deleted (hidden from
canvas/analysis, recoverable 30 days) → hard-deleted (permanent with admin
confirmation and audit log). Patent PPA-15. The purge process respects retention
policies configurable at the org level.

Audit trail with trace IDs. Every mutation logs trace_id, severity, and service context.
All logs are structured JSON searchable by trace across web/api/worker services.
OpenTelemetry instrumentation from day one. Cloud Trace integration showing AI
call chains with token counts, and policy evaluation timing. AI call spans record
provider, model, tokens, latency, and errors. Policy evaluation spans record ABAC
decisions (which rules matched, which fields filtered).
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Integrations. Jira (import issues and epics as requirements, webhook-driven sync),
Slack (notifications, channel mapping, Slack-channel unit inference per patent
PPA-32), Google Workspace, Salesforce, HubSpot, CSV. Webhook HMAC verification
(patent PPA-14) ensures signed events. Dead-letter queue (patent PPA-35) handles
failed background jobs.

Export formats. PDF, PPTX, CSV. Field-level access is respected in every export. PDF /
PPTX generation runs as a background job with dead-letter handling.

Emergent problem discovery. AI pattern-matches across all 6-phase business-case
data and surfaces unstated problems that become new business cases. Patent
PPA-03. Revenue opportunities that nobody framed explicitly during the interview.

Prompt regression testing. Golden-file tests track all 8 classification metrics against
reference scenarios (Distribution Alignment, Sunrise Dental, Apex Consulting).
Regression = any metric drops more than 5%. Runs in CI on every version. Patent
PPA-28.

Volume-discount token metering. Per-tier token pricing with discounts for larger
volumes. Patent PPA-20. $0.15 per 1K tokens baseline; API call limits at 100K/month free
on Pro with $0.05 per 1K additional; 10 GB storage free with $0.10 per GB additional.

6.3 Layer 2 integration
agentForge and businessForge are integrated by design, not by accident.
businessForge’s classification layer serves as an upstream input to agentForge: the
business case artifact tells agentForge where AI adds value and tells software
vendors where deterministic automation wins. In Phase 4 (AI co-pilots), agents are
assigned per business case, start in read-only mode, propose classification changes
through the approval queue, and graduate to write actions after N approvals. In
Phase 5, sandboxed write actions let agents create Jira tasks, Slack messages, and
reports, with a write allowlist and a full audit trail.

The integration closes the loop between planning and execution: businessForge
produces the classified requirements; agentForge deploys the agents that execute
them; both surface their activity in the same audit trail and cost dashboard.
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6.4 Layer 2 summary
Layer 2 is the runtime governance plane. It is visual, cost-aware, policy-bounded,
permission-enforced, and audit-trail-enabled. It prevents the four failure modes of
ungoverned agent deployment, runaway actions, runaway costs, permission
leakage, and silent drift, by embedding each failure mode into the platform’s
architecture as a first-class concern, and patenting and engineering it.

What Layer 2 prevents: runaway agent actions, token-budget blowouts, permission
leaks, silent drift, policy-evaluation blind spots, and integration-failure amnesia.

Chapter 7: Layer 3: Enterprise AI
Intelligence
Layers 1 and 2 are platforms. Layer 3 is the doctrine: the discipline that uses the
platforms to deliver an organizational outcome.

7.1 The doctrine in one paragraph
Every AI initiative in the organization, current, in-flight, planned, answers the five
questions in Chapter 4, with evidence traced to Layer 1 and Layer 2 artifacts. Every
requirement is classified as AI, Software, or Hybrid by the classification engine, with 8
factors scored. Every classification is immutable and versioned. Every initiative has an
outcome-tied metric wired to an integration feed. Every agent has a
graduated-autonomy posture and a fail-closed policy envelope. Every dollar of AI
spend is attributable to an initiative, an agent, or an hour of the day. No silent drift. No
abandoned pilots. No compliance surprises.

a.e.g.i.s.Forge Layer 3 delivers what the broader industry now calls Intent Engineering,
the discipline of encoding organizational values and decision frameworks into the
AI’s operating context, not just its prompts, as an operational platform. Every element
of the Intent Engineering practice maps to a concrete a.e.g.i.s.Forge primitive: value
alignment files become the businessForge 6-phase business case and the
classification reasoning chain; decision frameworks become the fail-closed policy
engine and graduated-autonomy thresholds; feedback loops become the gated,
scheduled re-evaluation cadence and the Quality Auditor’s post-run scoring.
a.e.g.i.s.Forge is Intent Engineering made executable, measurable, and auditable.
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7.2 Classification as the central primitive
The 8-factor classification is the gate that separates initiatives that belong in AI from
initiatives that belong in deterministic software. The factors:

• Unstructured input. If the input is natural language, images, or free-form text, lean
AI.

• Consistency requirement. If the output must be 100% consistent, lean software.
• Cost of a wrong answer. If a wrong answer is materially expensive, lean software

(or hybrid with human review).
• Pattern recognition. If success requires recognizing patterns across diverse

examples, lean AI.
• Volume. If the volume is very high and the per-unit cost must be very low, lean

software.
• Tolerance for drift. If the behavior must not change without explicit change

management, lean software.
• Explainability. If regulators or stakeholders require explicit reasoning, lean

software.
• Regulatory constraint. If a regulatory regime restricts AI decision-making in this

domain, lean software.
Every requirement produced by the 6-phase interview is scored against all 8. The
resulting classification is AI, Software, or Hybrid, with a drift-risk score that determines
the re-evaluation frequency. The classification is immutable, recorded as a
SolutionClassification row, and linked via superseded_by_id to the prior version as
data matures.

7.3 Immutability as a discipline
Most business intelligence tools allow editing. Change a number, and the history is
lost. a.e.g.i.s.Forge does not. Every classification update creates a new record. The
reasoning chain persists forever. Auditors see the progression. Stakeholders see what
changed and why.

This is the difference between a dataset and a deck. A deck is a point-in-time
narrative. A dataset is a living record. a.e.g.i.s.Forge operates on the dataset, not the
deck.
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7.4 Re-evaluation as an operating rhythm
Scheduled re-evaluation runs on a configurable cadence, weekly, monthly, or
quarterly, and is gated by integration readiness, threshold configuration, and
successful prior manual runs. These gates prevent silent scheduled evaluations from
running on incomplete data. When an evaluation runs, it reapplies the 8-factor
classification using current data, potentially superseding the prior classification.
Patent PPA-10.

In practice, this means: a requirement classified as AI in January because the volume
was unknown might be superseded to Hybrid in April after integration feeds reveal
the volume is 10x higher than anticipated. The reasoning chain records both
decisions. The stakeholder does not get blindsided; the system caught the drift.

7.5 Emergent problem discovery
Patent PPA-03. AI pattern-matches across all 6-phase business-case data and
surfaces unstated problems. For example, a cross-case analysis of a $2.3M
distribution alignment problem might reveal a latent procurement inefficiency that
was never framed as a business case. The system converts it into a new 6-phase
case with a draft Current State, which the sponsoring executive then reviews and
either completes or dismisses.

This is where a.e.g.i.s.Forge delivers revenue discovery that no other governance
product offers. BI tools cannot do this: they lack cross-phase data. Consulting
engagements cannot do this, they do not persist the data they generate. Only
a.e.g.i.s.Forge, because it is built on an immutable classification dataset that grows
as the organization uses the platform.

7.6 Compliance-ready audit exports
Every audit log entry is available in a compliance report covering a configurable date
range. Entries include CRUD mutations, policy changes, field reclassifications, soft
and hard deletes, share-link access, integration webhook events, and AI call
metadata (provider, model, tokens, latency, errors). Exports respect data residency
configuration. Retention policies are configurable at the org level and include a
soft-delete → hard-delete flow with admin confirmation.

For regulated industries, this means a single-pane audit export covering an agent’s
entire activity, classification changes, policy decisions, field filtering, write actions,
satisfies the auditor’s request without the organization needing to correlate a dozen
separate systems.
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7.7 Unified cost attribution
Every AI call is attributable to an agent, a workflow, a business case, an initiative, or
an hour of the day. agentForge’s per-node cost chips, aggregated at the workflow
level, the businessForge business-case level, and the org level, produce a single cost
dashboard. Patent PPA-39.

The CFO who could not tell the board what the organization spent on LLM inference
last quarter now has a structured answer. The CTO who could not tell the CFO where
the spend was going now has an attribution tree.

7.8 Three-pillar reporting
Every a.e.g.i.s.Forge initiative aligns with the three Sparfuchs pillars: Operations
Impact (cost management), Reduction of Risk (quality, compliance, security), and
Increasing Revenue (speed, discovery, outcomes). These are the same three pillars
that govern every Sparfuchs engagement, across Agentic Agile development, cloud
operations, cybersecurity, and AI training. a.e.g.i.s.Forge is the first product family to
measure against all three pillars from the same platform stack.

7.9 Layer 3 summary
Layer 3 is the beachhead. The doctrine that turns Layers 1 and 2 into an organizational
operating advantage. Every initiative is classified. Every classification is versioned.
Every requirement is re-evaluated on a cadence. Every cost is attributed. Every audit
is exportable. Every new problem surfaced by the engine that reads across every
business case.

What Layer 3 prevents: wasted AI investment on the wrong problem, unclassified
requirements, silent drift, static business cases, orphaned cost attribution, and
missed revenue discovery.

Sparfuchs Corporation | The a.e.g.i.s.Forge Methodology

© 2026 Sparfuchs Corporation Public Page 38 of 57



PART IV: EVIDENCE AND
DEFENSIBILITY

Chapter 8: The Three Pillars, Illustrated
Chapter 8 condenses the three scenarios from the a.e.g.i.s.Forge Executive Document
and adds two additional illustrations. Each maps to a Sparfuchs pillar, grounded in
source material.

8.1 Operations Impact: the SaaS engineering team that cut
review spend without cutting coverage
[Detailed in the a.e.g.i.s.Forge Executive Document. Summary: a 150-engineer SaaS
company replaced 11 point review tools with Sparfuchs QA’s 40+ specialist
orchestrator. Ten script runners, 12 hybrid runners, and artifact-first LLM consumers
replaced full-file LLM prompts. Coverage quadrupled; LLM spend fell materially;
release-gate verdicts compacted into a single output. Source:
sparfuchs-qa/SPEC.md, execution-kind migration in sparfuchs-qa/MEMORY.md. This
composite mirrors the industry pattern documented publicly in Uber’s 2026
AI-budget exhaustion (see §1.3).]

8.2 Reduction of Risk: the fintech that caught a hallucinated
RBAC finding
[Detailed in the a.e.g.i.s.Forge Executive Document. Summary: a regulated fintech
redeployed its single-model RBAC review under a.e.g.i.s.Forge. The rbac-reviewer ran
as a hybrid agent. The quality auditor caught a hallucinated role-escalation finding
and dropped it below the release-gate threshold. Graduated autonomy prevented
the agent from auto-remediating. Source:
sparfuchs-qa/lib/orchestrator/quality-auditor.ts,
sparfuchs-qa/lib/orchestrator/types.ts, failure-mode enumeration,
businessForge/plan.md:528-539, patent PPA-05.]
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8.3 Increasing Revenue: the $2.3M distribution alignment
[Detailed in the a.e.g.i.s.Forge Executive Document. Summary: a VP of Operations ran
a businessForge problem-first interview. 30 minutes produced a 6-phase business
case quantifying $2.3M in annual shipping cost waste, with 10 classified requirements
(3 AI, 5 Software, 2 Hybrid). The immutable classification chain preserved reasoning.
The emergent problem discovery engine surfaced two additional cases. Source:
businessForge/docs/BusinessForge_Executive_Pitch.txt:12,
businessForge/docs/BusinessForge_Landing_Page_Copy.txt:70, patent PPA-03.]

8.4 Reduction of Risk, second view: the regulated-industry
air-gapped deployment
A defense contractor adopting agent workflows cannot send any code or business
data to external API providers. a.e.g.i.s.Forge Layer 1’s dataClassification: restricted
forces CLI-only execution: no API provider is permitted to receive data; the
session-secured auth proxy is not started for API adapters; only claude-cli,
gemini-cli, codex-cli, and openclaw adapters are eligible. The fallback chain
traverses only CLI providers. agentForge’s air-gapped mode toggle mirrors this at
Layer 2, restricting every MCP call to local or private-network targets. Combined, the
posture is a software-first governance environment for AI workflows in classified or
export-controlled contexts, without sacrificing the 40+ specialist breadth, the
structured envelopes, the quality auditor, or the immutable audit trail. Source:
sparfuchs-qa/config/models.yaml dataClassification,
sparfuchs-qa/lib/orchestrator/config.ts enforceDataClassification, agentForge
PLAN.md air-gapped mode.
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8.5 Increasing Revenue, second view: the consulting firm
scaling problem discovery
A strategy consulting firm with 40 senior consultants runs client discovery
engagements that traditionally take 6 weeks each. The firm adopts businessForge
under a.e.g.i.s.Forge and compresses discovery to 1 week: a senior consultant runs a
businessForge problem-first interview in 30-60 minutes, the platform produces a
6-phase business case with 8-factor classification, the consultant reviews and
augments, and a polished PDF / PPTX export lands in the client’s inbox the same day.
Field-level ABAC keeps each client’s canvas isolated on a shared platform. The firm
runs 5-10x more engagements at the same headcount; each engagement produces
a defensible deliverable because the classification carries its 8-factor reasoning
chain; ongoing engagements are re-evaluated on schedule, creating an
annuity-style follow-on revenue stream the firm did not previously have. Source:
businessForge/docs/BusinessForge_Executive_Pitch.txt:58-60 consultant persona,
businessForge/docs/BusinessForge_Landing_Page_Copy.txt:71-73 consultant
scenario.

8.6 The through-line
Each scenario is grounded in a platform capability documented in the source. The
scenarios are representative, not named customer case studies, consistent with how
businessForge marketing collateral uses the $2.3M figure without identifying the
company. Every platform claim traces to source documentation or a patent filing.

Chapter 9: IP Portfolio: 140 Provisional
Patents
Sparfuchs Corporation has filed 140 provisional patent applications (PPAs) covering
the primitives of governed agentic AI. The portfolio in use by a.e.g.i.s.Forge,
agentForge, and businessForge is grouped here by a.e.g.i.s.Forge layer and PPA.

9.1 Layer 1: Quality Foundation
• PPA-28: Prompt Regression Testing. Golden-file tests tracking classification

metrics against reference scenarios. Regression defined as any metric dropping
more than 5%. Runs in CI on every version.

• PPA-24: Tripwire Health Monitoring. Tripwire thresholds on performance indicators
(e.g., 500-node canvas must sustain ≥30 FPS) with automatic remediation
escalation when tripwires fire.
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9.2 Layer 2: Visibility & Control
• PPA-01: Problem-First AI Interview Engine. Conversational AI interview progresses

through 6 business-case phases, discovering organizational entities organically
as the conversation unfolds.

• PPA-02: AI vs. Software Classification Engine. Structured classification with 8
evaluation factors, confidence scoring, and drift-risk assessment.

• PPA-04: Canvas Security Boundary (ABAC). Three-layer access control: canvas
placement → record-level permissions → field-level visibility.

• PPA-05: Graduated Agent Autonomy System. Read-only initially; after N approved
actions, offer auto-approve with undo; human-in-the-loop escalation queue.

• PPA-06: Real-Time Canvas Construction via SSE. Server-sent events stream entity
and relationship additions to the canvas as the AI interviews.

• PPA-07: CRDT-Permission-Aware Collaboration. Real-time multi-user editing that
respects field-level ABAC during conflict resolution.

• PPA-08: Schema-on-Write Field Registration. Fields registered in FieldRegistry with
owning-unit classification as they are discovered or imported; API middleware
filters JSONB keys based on user access.

• PPA-10: Gated Scheduled Re-Evaluation. Scheduled evaluations cannot execute
until gates are met: integrations connected, thresholds met, prior manual run
succeeded.

• PPA-11: Dual-Layer Presence Heartbeat. Two-tier presence detection for multi-user
canvas collaboration.

• PPA-12: LLM Provider Abstraction and BYOK. Platform-managed or bring-your-own
API keys selectable per org or task, with fallback chain.

• PPA-13: Token Budget Streaming Enforcement. Real-time token counting during
SSE-streamed AI responses, auto-pausing when the org hits monthly budget.

• PPA-14: Webhook HMAC Event Delivery. Integrations send signed webhooks;
platform verifies signatures before processing.

• PPA-15: Three-Tier Soft-Delete Purge. Active → soft-deleted (hidden, 30-day
recoverable) → hard-deleted (permanent, admin-confirmed, audit-logged).

• PPA-16: Spatial Index Viewport Culling and LOD. Canvas performance optimization
for 500+ node workloads.

• PPA-18: Sliding Window Rate Limiting. Per-org, per-user on AI endpoints; per-IP on
auth endpoints.

• PPA-19: Envelope Encryption KMS DEK. Data encryption using KMS-managed data
encryption keys.
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• PPA-21: Field-Level Diff Audit Trail. Audit trail captures per-field mutations with diff
records.

• PPA-22: Multi-Channel Notification Engine. Notifications across Slack, email,
in-app, and webhook targets with delivery guarantees.

• PPA-23: Unified Integration Sync Engine. Common sync engine across Jira, Slack,
Google Workspace, Salesforce, HubSpot, CSV.

• PPA-25: Hierarchical Auto-Layout Algorithm. Canvas auto-layout respecting org
hierarchy.

• PPA-26: Undo/Redo Immutable Snapshots. Canvas undo/redo backed by
immutable snapshot records.

• PPA-27: Canvas Snapshot Versioning. Point-in-time immutable canvas records
with 2-year retention.

• PPA-31: Animated Data Flow Edge Visualization. Runtime visualization of data
movement across canvas edges.

• PPA-32: Slack Channel Unit Inference. Inference of business units from Slack
channel membership and topic patterns.

• PPA-33: SSE Ring Buffer Event Replay. Ring-buffer replay of server-sent events for
late-joining or reconnecting clients.

• PPA-34: Debounced Position Diffing AutoSave. Efficient debounced save of canvas
node position changes.

• PPA-35: Dead-Letter Queue Background Jobs. Failed background jobs route to a
dead-letter queue with retry policy.

• PPA-36: Agent Canvas Execution Pipeline. Pipeline orchestrating agent execution
across canvas nodes.

• PPA-37: Multi-Org Slug Switching. Users belonging to multiple orgs switch contexts
via slug-based routing.

• PPA-38: Independently Permissioned Narratives. Business case narratives are
independently permissioned from the entities they describe, a user can see an
entity without seeing the narrative.

• PPA-40: SSO Dual-Protocol Identity Federation. Identity federation supporting both
SAML and OIDC protocols.

9.3 Layer 3: Enterprise AI Intelligence
• PPA-03: Emergent Problem Discovery Engine. AI pattern-matches across all

6-phase business-case data to surface unstated problems that become new
business cases.
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• PPA-09: Three-Axis Recommendation Engine. Recommendations scored across
three axes (applicability, confidence, risk).

• PPA-17: Variance Analysis and ROI Drift Detection. Classification drift risk
assessment: re-evaluation engine flags when assumptions of AI-classified
requirements change.

• PPA-29: Solution Lifecycle State Machine. Formal state machine for solution
classifications (proposed, in-flight, deployed, re-evaluated, superseded, retired).

• PPA-30: Multi-Format Report Generation. PDF / PPTX / CSV report generation with
field-level access enforcement in every export.

• PPA-39: AI Cost Monitoring and Attribution. AI call spans recording provider,
model, tokens, latency, errors, and attribution to agent, workflow, and business
case.

• PPA-20: Volume-Discount Token Metering. Per-tier token pricing with discounts for
larger volumes.

9.4 The compound moat
Each patent is independently defensible. The combination, a problem-first interview
that builds a living business case with field-level access control, schema-on-write
field registration, graduated agent autonomy, immutable classification versioning,
gated re-evaluation, and emergent problem discovery, forms a compound moat.
Each component is replicable by a determined competitor, but the combination is
not. Replicating all 40 primitives with the integration fidelity achieved in a.e.g.i.s.Forge
would require a multi-year effort by an engineering organization, and the first
patents would constitute prior art against the attempt.

Chapter 10: The Engagement Model: Idea
to Production in 30 Days
10.1 The program
Sparfuchs Corporation delivers the a.e.g.i.s.Forge Methodology as a single 30-day
engagement, consistent with the signature “Idea to Production in 30 Days” program
that defines every Sparfuchs deployment across Agentic Agile development, cloud
operations, cybersecurity, and AI training.

The engagement is not a 90-day discovery phase followed by a 180-day build-out.
By day 30, a working platform is running against the client’s code and governing the
client’s agents. The approach is consistent with the Agentic Agile model, ship small,
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ship often, ship with evidence.

10.2 The four weeks
Week 1: Assessment and baseline.

• Current agent inventory. Every agent, every LLM-calling tool, every AI-adjacent
workflow catalogued. Source systems, API keys, permissions, owners, current cost.

• Current AI spend. Vendor invoices, cloud usage, model-call aggregations,
consolidated into a single attribution picture.

• Current audit posture. What is logged, what is retained, what is exportable, what
the CISO can produce on demand.

• Sparfuchs QA runs a full Layer 1 review against one representative repository. 40+
specialists, 26 canaries. Coverage strategy balanced. Output: a Quality Baseline
report.

Week 2: Classification and business case.

• businessForge problem-first interview with the executive sponsor. A real problem,
not a hypothetical. 30-60 minutes.

• 6-phase business case. AI-vs-Software classification on every in-flight AI initiative
and on every requirement the interview surfaces. 8 factors. Immutable record.

• Dollar figure attached to the cost of inaction. Outcome-tied metrics defined.
Integration plan drafted.

• Emergent problem discovery runs across the captured data. Additional
opportunities surface.

Week 3: Governance plane stand-up.

• agentForge canvas deployed. The client’s existing agents imported (LangGraph /
CrewAI / custom → agentForge via the supported serializers).

• Token budgets configured per org, per workflow, per agent. Alert thresholds set.
Auto-pause enabled.

• Three-layer ABAC policies defined. Schema-on-write field registrations reviewed.
Canvas-level isolation validated.

• Graduated autonomy rollout plan approved. Which agents stay read-only. Which
agents are eligible for approve-then-act after N actions. Which agents require
permanent human-in-the-loop.

• Session-secured credential store provisioned. API keys migrated from engineer
laptops and .env files into OS keychain.

Week 4: Cut-over and handoff.
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• First production agent deployed under a.e.g.i.s.Forge governance. Release-gate
synthesizer integrated with the existing CI (GitHub Actions, Cloud Build, CircleCI,
etc.).

• Executive dashboard live. Three-pillar reporting wired, Operations Impact (cost),
Reduction of Risk (quality / compliance / security), Increasing Revenue (speed /
discovery / outcomes).

• Scheduled re-evaluation enabled with gates confirmed green.
• Follow-on engagement scoped. Next quarter’s rollout plan drafted.

10.3 What the client owns at the end
• An a.e.g.i.s.Forge Baseline dataset. Every AI initiative classified, every agent

inventoried, every dollar attributed, every policy defined.
• A working Sparfuchs QA deployment running against one or more repositories,

producing findings in Firestore with the 7-state lifecycle.
• A working agentForge canvas governing production agents with cost chips, policy

enforcement, graduated autonomy, and an audit trail.
• A working businessForge canvas with an active business case, an 8-factor

classification record, and outcome-tied metrics wired to integration feeds.
• An executive dashboard showing Operations Impact, Reduction of Risk, and

Increasing Revenue in a single view.
• A re-evaluation calendar, gated, scheduled.
• An executive sponsor who can answer the five questions in Chapter 4 for every AI

initiative in the organization, with evidence.

10.4 What the client does not own at the end
• A framework deck.
• A 200-page PDF.
• An abstract maturity model.
• A consulting-engagement “wind-down” phase where the knowledge leaves with

the consultants.
a.e.g.i.s.Forge is designed to leave the client better instrumented than Sparfuchs
found them, with the platform stack owned and operated internally. The consulting
fee covers the cut-over, and the operating advantage persists.

10.5 Beyond day 30
Follow-on engagements address scale:
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• Additional repositories onto Layer 1 as the organization’s code surface grows.
• Additional business cases onto businessForge as new cross-functional problems

surface.
• Additional agents onto agentForge as the organization deploys more workflows.
• Graduated autonomy promotions as agents accumulate approved actions.
• Quarterly re-evaluation reviews.
• Audit export reviews before external audits.

The operating model is Agentic Agile, continuous, evidence-based, shipped in small
increments. a.e.g.i.s.Forge is not a one-time deployment. It is an operating posture
that compounds.
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APPENDICES
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Appendix A: Agent Catalog (40+
Specialists)

Stage Agent Execution Kind Primary Domain

0 build-verifier script Build status

0 semantic-diff-reviewer script Diff-level semantic risk

1 code-reviewer llm (artifact-first) General code quality synthesis

1 security-reviewer hybrid Vulnerability and secret detection

1 observability-auditor hybrid Logging, tracing, metrics coverage

1 workflow-extractor hybrid End-to-end flow tracing

1 performance-reviewer hybrid Runtime performance evidence

1 risk-analyzer script File sensitivity and blast radius

1 regression-risk-scorer script Regression probability

1 deploy-readiness-reviewer hybrid Deploy blockers

1 contract-reviewer hybrid API producer/consumer contract
drift

1 rbac-reviewer hybrid Role-based access

1 access-query-validator llm Query-level access paths

1 permission-chain-checker llm Cross-service permission chains

1 collection-reference-valid
ator

script Firestore/SQL/Mongo references

1 role-visibility-matrix llm Role × field visibility matrix

1 a11y-reviewer llm Accessibility

1 compliance-reviewer llm Regulatory compliance

1 dead-code-reviewer script Unused code hygiene

1 spec-verifier hybrid Spec-to-implementation alignment

1 ui-intent-verifier hybrid UI claim-to-surface matching

1 stub-detector llm Unimplemented stubs

2 schema-migration-review
er

llm DB migration safety

2 mock-integrity-checker hybrid Test mock drift

Sparfuchs Corporation | The a.e.g.i.s.Forge Methodology

© 2026 Sparfuchs Corporation Public Page 49 of 57



Stage Agent Execution Kind Primary Domain

2 environment-parity-check
er

script Env config parity

2 iac-reviewer llm Infrastructure-as-code review

2 dependency-auditor script Dependency health

2 sca-reviewer script SBOM / SCA

2 api-spec-reviewer llm API spec consistency

2 doc-reviewer llm Documentation review

2 crud-tester llm CRUD-level test generation

2 e2e-tester llm End-to-end test generation

2 fixture-generator llm Test fixture generation

2 boundary-fuzzer llm Boundary fuzzing

3 test-runner script Test execution

3 smoke-test-runner llm Smoke test execution

3 api-contract-prober llm Live API probing

3 failure-analyzer hybrid Failure triage

4 qa-gap-analyzer llm (artifact-first) QA coverage gaps

4 release-gate-synthesizer llm (artifact-first) Final verdict synthesis

doc training-system-builder llm Training material generation

doc architecture-doc-builder llm Architecture doc generation

ref ref-doc-verifier hybrid Reference-doc claim verification

Source: sparfuchs-qa/.claude/agents/ directory listing and
sparfuchs-qa/lib/orchestrator/agent-catalog.ts.
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Appendix B: Canary Catalog (26
Deterministic Checks)

Canary Category Detects

ai-decay code-quality AI-generated code staleness

audit-event-logging security Missing audit events on sensitive mutations

bdd-smoke code-quality BDD test smoke signals

cicd-config code-quality Missing or invalid CI/CD configuration

console-error-leak code-quality console.error calls that leak to production

coverage-hole code-quality Test coverage gaps

docker-prerequisites code-quality Missing Dockerfile / .dockerignore signals

environment-parity code-quality Dev/staging/prod config drift

hardcoded-credential security Credentials committed to source

i18n-missing-key i18n Missing localization keys

iam-condition-scope security Overly broad IAM conditions

log-tier-config code-quality Log tier misconfiguration

mock-data-leak security Mock data shipped to production

naming-boundary-mis
match

code-quality Naming boundary violations

observability-coverage code-quality Observability coverage gaps

performance-regressio
n

performance Perf regression signals

qa-self-audit code-quality Self-audit consistency

rbac-bypass rbac RBAC bypass paths

secret-references security Secret references in source

serverless-hygiene code-quality Serverless function hygiene

silent-error-swallow code-quality Errors caught and discarded

stale-closure code-quality Closure over stale refs

todo-density code-quality TODO comment density

typescript-strict code-quality TypeScript strict-mode violations

Source: sparfuchs-qa/canaries/*.canary.ts.

Sparfuchs Corporation | The a.e.g.i.s.Forge Methodology

© 2026 Sparfuchs Corporation Public Page 51 of 57



Appendix C: Glossary
• ABAC: Attribute-Based Access Control. Permissions derived from attributes on the

subject (user, role), the resource (record, field), and the environment (time,
location).

• a.e.g.i.s.Forge Methodology, Sparfuchs Corporation’s doctrine for deploying AI
agents across an enterprise, delivered as a three-layer platform stack.

• Agent, A software construct that uses an LLM (or a combination of LLMs and
deterministic logic) to pursue a goal, typically with tool use, memory, and the
ability to take actions.

• Agentic Agile, Sparfuchs Corporation’s development methodology for shipping
AI-assisted software in short, evidence-based iterations.

• agentForge: Sparfuchs Corporation’s visual agent-building canvas and Layer 2
runtime governance plane.

• businessForge: Sparfuchs Corporation’s problem-first business-case platform
and Layer 2 strategic governance plane.

• BYOK: Bring Your Own Key. LLM provider API keys supplied by the customer rather
than the platform.

• Canary, A fast, deterministic repository check that runs without LLM involvement,
producing a structured severity-ranked result.

• CMEK: Customer-Managed Encryption Keys. Cloud encryption keys controlled by
the customer rather than the cloud provider.

• DXA: A unit of measurement in docx-js and Word (1/1440 of an inch).
• Envelope, A structured JSON record emitted by an agent, consumable by

downstream agents without rescanning the source repository.
• Fail-closed policy, A policy evaluation model in which the absence of an explicit

allow decision results in a deny. Deny beats allow.
• Graduated Agent Autonomy, A policy posture in which agents begin read-only

and earn increased write authority after demonstrating successful
human-approved actions.

• Hybrid execution, An a.e.g.i.s.Forge Layer 1 execution kind in which deterministic
evidence is gathered by TypeScript code and an LLM is invoked only to synthesize
the compact evidence packet.

• Immutable versioning, A record-keeping discipline in which updates supersede
prior records rather than editing them; the full history is preserved.

• LLM: Large Language Model.
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• MCP: Model Context Protocol. A protocol for exposing tools and resources to AI
agents.

• Merkle audit log, An audit log in which each entry’s hash incorporates the prior
entry’s hash, producing a tamper-evident chain.

• PPA: Provisional Patent Application.
• Quality Auditor, The a.e.g.i.s.Forge Layer 1 deterministic post-processor that scores

every agent output on five failure modes.
• Script execution, An a.e.g.i.s.Forge Layer 1 execution kind in which the entire agent

runs as pure TypeScript with zero LLM cost.
• Sparfuchs QA, Sparfuchs Corporation’s Layer 1 quality-foundation platform,

consisting of 40+ specialist agents and 26 canaries.
• The a.e.g.i.s.Forge Methodology, See above.
• Trace ID, A unique identifier propagated across web, API, and worker services for

distributed request correlation.

Appendix D: Reference Architecture
A complete reference architecture diagram set is outside the scope of this
document’s text but is described by component throughout Part III. The summary:

Layer 1 reference architecture:

• Operator (laptop / CI runner) invokes make qa-review REPO=/path/to/target
ENGINE=orchestrated

• Shell wrapper (scripts/qa-review-remote.sh) deploys agent files and invokes
scripts/qa-review-orchestrated.ts

• Orchestrator (lib/orchestrator/index.ts) loads config/models.yaml, detects CLI
providers, starts session-secured auth proxy, pre-flight-validates providers

• Testability scanner profiles the target repo
• Chunker partitions files per agent per coverage strategy
• Agent catalog schedules agents by DAG
• Each agent routes to a script / hybrid / LLM runner
• Quality auditor scores each output; retries via fallback chain on failure
• Envelopes written to qa-data/{runId}/agent-data/{agent}.json
• Artifacts written to qa-data/{runId}/artifacts/{agent}/...
• Findings appended to findings.jsonl
• Release-gate-synthesizer emits final compact verdict
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• Optionally, qa-firestore-sync.ts pushes to Firestore for persistence
Layer 2 reference architecture:

• Next.js App Router (agentForge) + Firebase Cloud Functions backend
• Firestore entity collections with access map record-level security
• Replicache syncing Jotai canvas atoms for real-time collaboration
• OpenRouter (agentForge) / multi-provider (businessForge) LLM adapters with

BYOK
• Stripe Checkout + Stripe Connect for marketplace monetization
• GCP Cloud Run deployment via Cloud Build
• OpenTelemetry instrumentation across web / API / worker with Cloud Trace export
• Audit trail to Firestore with trace ID correlation

Layer 3 reference architecture:

• Classification engine as a service consuming businessForge 6-phase data
• Re-evaluation scheduler with gate validation
• Emergent problem discovery as a cross-case pattern matcher
• Cost attribution aggregator consuming AI call spans
• Compliance report generator with date-range scoping and data-residency

enforcement
Marketing is invited to produce visual diagrams consistent with the Sparfuchs brand
color palette (Navy Deep, Navy, Steel Blue, Brand Red) and typography (Calibri /
Inter).

Appendix E: Source Index
Every claim in this white paper is traceable to one of the following sources:

• /Users/walterpickel/development-local/sparfuchs-qa/SPEC.md,
reverse-engineered system specification

• /Users/walterpickel/development-local/sparfuchs-qa/README.md, product
overview

• /Users/walterpickel/development-local/sparfuchs-qa/MEMORY.md, session
history and architectural decisions

• /Users/walterpickel/development-local/sparfuchs-qa/config/models.yaml,
provider configuration
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• /Users/walterpickel/development-local/sparfuchs-qa/lib/types.ts, canary and
finding type definitions

• /Users/walterpickel/development-local/sparfuchs-qa/lib/orchestrator/types.ts,
orchestration type definitions

• /Users/walterpickel/development-local/sparfuchs-qa/lib/orchestrator/index.ts,
orchestrator entry point

• /Users/walterpickel/development-local/sparfuchs-qa/lib/orchestrator/quality-a
uditor.ts, Quality Auditor implementation

• /Users/walterpickel/development-local/sparfuchs-qa/docs/QA-ARCHITECTURE.
md, pipeline architecture

• /Users/walterpickel/development-local/sparfuchs-qa/.claude/agents/, 40+
specialist agent definitions

• /Users/walterpickel/development-local/sparfuchs-qa/canaries/, 26 canary
implementations

• /Users/walterpickel/development-local/businessForge/plan.md, businessForge
product plan

• /Users/walterpickel/development-local/businessForge/management-guide.md,
businessForge management guide

• /Users/walterpickel/development-local/businessForge/docs/BusinessForge_Exe
cutive_Pitch.docx, exec pitch

• /Users/walterpickel/development-local/businessForge/docs/BusinessForge_One
_Pager.docx, one-pager

• /Users/walterpickel/development-local/businessForge/docs/BusinessForge_Lan
ding_Page_Copy.docx, landing copy

• /Users/walterpickel/development-local/businessForge/docs/BusinessForge_Fea
ture_Brochure.docx, feature brochure

• /Users/walterpickel/development-local/businessForge/docs/BusinessForge_Pro
gram_Guide.docx, program guide

• /Users/walterpickel/development-local/businessForge/docs/BusinessForge-Ad
ministrator-Guide.pdf, admin guide

• /Users/walterpickel/development-local/businessForge/docs/BusinessForge-User
-Guide.pdf, user guide

• /Users/walterpickel/development-local/businessForge/patents/PPA-*.docx, 40
provisional patent applications

• /Users/walterpickel/development-local/agentForge/PLAN.md, agentForge
product plan
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• /Users/walterpickel/development-local/agentForge/firestore.rules, agentForge
data model and security rules

• /Users/walterpickel/development-local/agentForge/cloudbuild.agentforge-dev.y
aml, agentForge deployment pipeline

• Sparfuchs brand style guide (internal)
A complete per-claim citation index is maintained at: /Users/walterpickel/developm
ent-local/aegis-methodology/citations/Aegis_Citation_Index.md

Confidential, Prepared for executive review prior to marketing scrub and public
release.

Note to Reviewers
The following items were flagged during authoring as requiring executive or
marketing verification before public release:

• Customer case studies. Scenarios in Chapter 8 are representative composites,
consistent with how businessForge marketing uses “$2.3M at one mid-size
company” without naming customers. If Sparfuchs has named customer wins
that can be cited, these scenarios should be updated.

• Quantitative token-reduction numbers. sparfuchs-qa/MEMORY.md describes the
token-reduction architecture qualitatively and lists specific agents that have
migrated from LLM to script or hybrid. A concrete aggregate percentage saving
was not surfaced during authoring. Chapter 2, Chapter 5, and Chapter 8 use the
verifiable claim: “10 of 40+ specialists run at zero LLM cost; 12 more use compact
evidence packets”, rather than a contestable percentage.

• Compliance certifications. agentForge PLAN.md lists SOC 2 as a Phase 6
deliverable. This white paper uses “SOC 2 / CMEK readiness” rather than “SOC 2
certified.” Marketing should confirm certification status before publication.

• a.e.g.i.s.Forge-specific pricing. businessForge and agentForge have documented
pricing; a.e.g.i.s.Forge itself is positioned as an engagement delivered under “Idea
to Production in 30 Days” rather than a SaaS SKU. If a.e.g.i.s.Forge is intended to be
priced as a standalone product, Chapter 10 requires an additional pricing section.

• “The Forge” umbrella framing. The Sparfuchs brand style guide references “The
Forge” as a platform name. No single document in the reviewed source material
articulates The Forge as a unified umbrella. This white paper treats the
a.e.g.i.s.Forge Methodology as the unifying doctrine and references individual
Forge products (sparfuchs-qa, agentForge, businessForge) explicitly. Marketing
should confirm whether to further integrate The Forge naming.

• Competitive displacement claims. Competitive context in Chapter 1 and the
Narrative Frame cites Langflow, Flowise, n8n, CrewAI Studio (from agentForge’s
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stated competitor set), LeanIX, Ardoq, Celonis, KYP.ai (from businessForge’s stated
competitor set), SonarQube, Snyk, LangSmith, Langfuse, Helicone, Arize Phoenix
(inferred from general market awareness). Any direct win claims should be
confirmed by sales.
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