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Executive Thesis

Software delivery has acquired a new class of participant: a probabilistic system that can interpret
requirements, generate code, invoke tools, run tests, inspect repositories, and propose changes across a
delivery path. That system can move faster than the organizational context meant to govern it. When the
brieflives in a chat, the code lives in a repository, the evidence lives in several tools, and the approval
lives in a person’s head, an organization can see the output without being able to reconstruct what was
intended, which constraints governed the work, or why it was allowed to move forward. That is not only
a model-risk problem. It is a governance gap inside software delivery.

Ludian is the governance layer for Al software delivery - preserving intent and evidence while Al
work moves across models and tools. Its current product addresses two consequential boundaries.
Prompt Lead establishes a designated, human-authored operating source before probabilistic execution.
Pipeline Lab creates a deliberate inspection boundary before Al-assisted work is carried forward.
Neither product claims to make a model deterministic, guarantee instruction adherence, or replace
repository permissions, code review, testing, security controls, or deployment approval. Together, they
make the operating context more explicit at the source and the continuation decision more visible at the
handoff.

The category matters because the assumptions that governed conventional software delivery are
changing. Requirements engineering historically separated the specification of work from its
implementation. Source control preserved changes. Identity and access management defined who could
act. CI/CD systems automated repeatable execution. Observability made system behavior visible.
Security tooling inspected artifacts and dependencies. These controls remain essential, but Al introduces
a probabilistic interpreter inside the delivery path. The system does not merely execute a deterministic
specification. It interprets natural language, infers missing requirements, reconciles competing
instructions, selects intermediate actions, and may revise its plan after observing tool output.

Research increasingly documents the consequences. Language models can infer omitted requirements,
but those inferences can be fragile across prompt edits and model changes.[4] Meaning-preserving
formatting differences can materially change model behavior.[6][7] Relevant information can be
underused when it appears in the middle of long contexts.[8] Multi-turn interactions can produce
premature assumptions from which models fail to recover.[9] Models can generate fluent code while
missing explicit functional or non-functional constraints.[10][11] Instruction-hierarchy training and
structured prompt practices improve these outcomes, but they do not turn a chat history into an
authoritative organizational source or natural-language instructions into an enterprise permission
system.[5][14][15]

This paper therefore separates two problems that are often collapsed.

e Operating Source Integrity: whether the designated human-authored source for a unit of Al-
assisted work remains identifiable, reviewable, and reproducible before execution.

e Execution Interpretation Risk: whether a probabilistic model misunderstands, deprioritizes,
conflicts with, or fails to follow part of that source.

Prompt Lead directly supports the first problem. It uses two explicit human-editable source fields -
standing instructions and current context - and deterministically compiles their saved state without
calling a model. The same supported saved source yields the same compiled brief. That does not make
downstream interpretation deterministic, complete, correct, or compliant. It means the person and
organization can identify the source they intended to use, inspect it, revise it, and deliberately carry it
across tools without asking another model to silently rewrite it.
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Pipeline Lab addresses the complementary boundary. It does not formally verify model alignment or
authorize enterprise actions. It presents Al-assisted work for deliberate inspection through one visible
provider path; it does not silently invoke a second provider or silently transfer output into Prompt Lead;
and raw content is ephemeral by default. The person remains responsible for deciding what moves
forward. Current Ludian V1 is deliberately narrower than universal runtime governance. It establishes
governance at the source and the handoff.

That narrowness is useful now. Better models do not eliminate the need for governance. They increase
the action surface, the number of consequential handoffs, the speed at which work can move, and the
cost of ambiguous authority. The more a system can do, the more important it becomes to distinguish
capability from permission.[16] The more work crosses tools, agents, and providers, the more important
it becomes to preserve the context that should govern it. The more providers compete, specialize,
reprice, and change, the more valuable it becomes for the operating source to outlive the model
interpreting it.[1][26]

This is why Al software delivery needs its own governance layer. Governance can no longer remain only
in policy documents, model settings, issue trackers, code scanners, or final approval steps. It must
become infrastructure around the work: a durable operating source before execution, visible context
during transition, evidence for inspection, and explicit human authority at consequential decisions.

Ludian’s public promise and its governance thesis reinforce each other:

| Confidence is the outcome. Governance is the mechanism.

“The confidence layer for Al software delivery” describes the enterprise result: greater confidence that
Al-assisted work remains connected to explicit human intent and deliberate review. “Governance for Al
software delivery” describes the operational discipline required to produce that confidence across a
changing Al stack.

Current V1 is a real product boundary, not a claim of completed enterprise governance. Prompt Lead
and Pipeline Lab are Available. Decision Intelligence, the IP allowlist, and SCIM are Preview; SCIM is
disabled in V1. SAML SSO, Custom RBAC, and Private Brain are Planned. The expansion path is from
explicit operating context, to deliberate inspection, to organizational decision intelligence that can
incorporate preferences, policy, evidence, risk, and human decision rights. The product must earn that
future through use and evidence rather than imply it is already complete.

Abstract

Al-assisted software delivery increasingly spans models, agents, coding tools, review systems,
repositories, deployment systems, and human teams. This expansion creates a governance problem that
model-level safety, traditional requirements practices, post-hoc scanning, and ad hoc prompting do not
fully address: the authoritative human intent, constraints, evidence, and decision authority surrounding
the work can fragment as the work moves.

This paper argues that Al software delivery has become a distinct governance domain. It synthesizes
research on software-engineering agents, prompt underspecification, prompt sensitivity, long-context
behavior, multi-turn unreliability, instruction following, prompt injection, organizational governance,
human oversight, provenance, and runtime governance. It distinguishes Operating Source Integrity -
the integrity and reproducibility of the designated human-authored source before execution - from
Execution Interpretation Risk - the risk that a model misreads or fails to follow that source.
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The paper proposes a governance architecture spanning the lifecycle of Al-assisted work: governance
before execution, governance during movement across systems, and governance after generation at
inspection and continuation boundaries. It further proposes that governance will become infrastructure
analogous to identity, source control, observability, and policy enforcement: an independent layer that
remains useful as underlying models change.

Ludian V1 is examined as a focused implementation of governance at two boundaries. Prompt Lead
deterministically compiles saved, human-authored operating sources without calling a model. Pipeline
Lab creates a deliberate inspection and continuation boundary around Al-assisted work. These features
do not eliminate ambiguity, downstream noncompliance, prompt injection, or the need for enterprise
decision rights. They provide an external operating source and a visible handoff independent of any
single model provider. The paper maps current support, future Decision Intelligence directions,
limitations, and falsifiable research questions.

1. Software Delivery Has Changed

Software engineering is no longer merely assisted by Al at the level of autocomplete. SWE-bench
formalized the ability of language models to address real-world GitHub issues across existing
repositories, and human-in-the-loop systems such as Atlassian and Monash University’s HULA have
demonstrated workflows in which agents read Jira work items, create plans, write code, and raise pull
requests under human guidance.[2][3] ReAct and related architectures explain why the change is
structural: a model can reason, act through tools, observe results, and revise a plan across multiple
steps.[27]

The result is a software-delivery system with a new probabilistic participant. The model does not merely
run a deterministic command. It interprets a requirement, decides what information is salient, infers
what is missing, proposes a plan, generates an artifact, and may choose its next action based on
intermediate results. Even when the final commit is reviewed under familiar controls, important
decisions have already occurred upstream.

This does not make conventional software governance obsolete. Requirements, architecture standards,
source control, CODEOWNERS, branch protections, testing, security scanning, change approval, release
management, and incident response remain essential. The issue is that they govern different objects. A
repository can show what changed. A scanner can show whether a known vulnerability exists. A
deployment control can show who approved release. Those systems may not show which human-
authored operating brief governed the Al-assisted work, what assumptions entered during generation,
which model or provider path was used, or what evidence the person considered before moving the
work forward.

Stanford’s 2026 Al Index describes a widening gap between capability and preparedness: technical
performance and adoption are advancing while responsible-Al measurement, transparency, and
governance implementation lag.[1] NIST’s Generative Al Profile similarly frames governance as a
lifecycle activity organized through Govern, Map, Measure, and Manage rather than as one final test.[22]
The EU AI Act emphasizes risk management, record keeping, transparency, and human oversight for
covered high-risk systems.[23] These frameworks are broader than software delivery, but their logic
applies directly: governance must remain connected to context, lifecycle, risk, and accountable
decisions.
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The question is therefore not whether software teams already have governance. They do. The question is
whether that governance remains coherent when a probabilistic model participates in the path from
requirement to change.

A useful way to state the problem is:

Al software delivery is gaining capability faster than its governing context can
travel.

The governing context includes more than a prompt. It includes objectives, constraints, non-goals,
architecture requirements, data boundaries, approval expectations, risk tolerance, evidence, and
decision rights. As work moves through models, tools, agents, reviewers, and repositories, those
elements can fragment even when each tool performs its local function correctly.

That fragmentation is the reason Al software delivery needs a governance layer of its own.

2. Requirements and Prompts Are Necessary - and Not Enough

The problem is not that requirements are obsolete or that prompts are useless. Both are essential. The
problem is architectural: a requirement can exist without remaining attached to execution, and a
prompt can guide execution without becoming a durable governance artifact.

2.1 Requirements were designed for a different execution assumption

Requirements engineering treats requirements as artifacts that should be clear, consistent, verifiable,
and traceable.[12] That discipline remains relevant. But traditional requirements processes generally
assume that a human team interprets the requirements and that implementation decisions become
visible through familiar engineering artifacts: designs, tickets, commits, reviews, test results, and release
approvals.

Al changes the interpretation layer. Natural-language requirements may be filtered through a model
that can infer, summarize, prioritize, and transform them. A requirement stored in Jira or a specification
can remain authoritative while the prompt actually supplied to the model contains only part of it.
Conversely, a chat can accumulate instructions that were never formally approved as requirements. The
system may therefore have several plausible sources of truth without a clear designated operating
source for the Al-assisted task.

The governance problem is not solved by choosing “requirements” over “prompts.” It is solved by
establishing a relationship among the authoritative requirements, the operating source actually supplied
for the task, the probabilistic execution path, and the evidence reviewed before continuation.

2.2 A prompt is an execution input, not automatically a governance artifact

A prompt can be carefully written, saved, versioned, tested, and reused. Prompt engineering can
improve model performance, and requirement-oriented training can help people articulate what they
want more effectively.[5] Few-shot examples and instruction-hierarchy training can reduce some forms
of sensitivity and conflict.[7][14] These are meaningful mitigations.

But prompt quality and governance are different properties.

A prompt is an instruction presented to a probabilistic interpreter. A governance artifact must also
answer questions about authority and continuity: Which source is authoritative? Who changed it?
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Which version governed the work? Which parts are enduring and which are task-specific? What moved
to the next system? What evidence was inspected? Who decided to continue?

The literature documents why the distinction matters.

Underspecification. Yang and colleagues found that models can infer omitted requirements in tested
settings, but the behavior is fragile: underspecified prompts were approximately twice as likely to
regress across prompt or model changes, with some observed declines exceeding 20 percentage points.
Simply specifying every requirement did not consistently help because requirements can conflict and
models have limited instruction-following capacity.[4]

Human articulation. Ma and colleagues found that requirement-driven training improved how novice
users articulated requirements for LLMs.[5] This supports an important counterpoint: better prompting
helps. It also supports the need for an explicit requirements-oriented source rather than endless
conversational optimization.

Prompt sensitivity. Sclar and colleagues showed that meaning-preserving differences in prompt
formatting can produce large performance variation in tested settings.[6] POSIX provides a broader
measure of prompt sensitivity and finds that model scale or instruction tuning alone does not
necessarily eliminate it, while few-shot examples can reduce it.[7]

Long context. Lost in the Middle found that models can underuse relevant information depending on
where it appears in a long context.[8] A larger context window does not by itself guarantee reliable use
of every instruction.

Multi-turn unreliability. Laban and colleagues tested more than 200,000 simulated conversations and
found an average decline of 39% across six generation tasks in the multi-turn condition. Their analysis
attributed much of the loss to unreliability: premature assumptions and failure to recover after a wrong
turn.[9]

Constraint following. FollowBench separates general response quality from satisfaction of individual
content, situation, style, format, and example constraints.[10] CodelF applies fine-grained instruction-
following evaluation to code generation across function synthesis, debugging, refactoring, and code
explanation.[11] These studies reinforce a practical truth: plausible output and compliant output are
different evaluation problems.

Instruction hierarchy and injection. The Instruction Hierarchy paper argues that models can fail to
distinguish privileged instructions from untrusted text; specialized training can improve robustness, but
it does not turn natural-language instructions into enterprise authorization.[14] Greshake and colleagues
demonstrated that instructions embedded in retrieved content can redirect LLM-integrated applications.
[15]

Model changes. PromptBridge documents “model drifting”: a prompt optimized for one model can lose
effectiveness when transferred to another, requiring adaptation.[26] This is evidence for model
sensitivity, not a reason to claim that one prompt should work identically everywhere.

The synthesis is narrower and stronger than “prompts fail.”

Prompts are necessary execution inputs. They are not, by themselves, a
durable governance substrate.

2.3 Operating Source Integrity and Execution Interpretation Risk

This paper proposes two Ludian concepts.
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Operating Source Integrity is the degree to which the designated human-authored source for a unit of
Al-assisted work remains identifiable, reviewable, and reproducible before execution.

Execution Interpretation Risk is the risk that a probabilistic model misunderstands, deprioritizes,
conflicts with, or fails to follow part of that source.

These concepts separate what can be stabilized from what remains probabilistic.

An organization can stabilize the source it intends to use. It can preserve the wording, separate enduring
instructions from current context, record the version, and deliberately transfer the source. It cannot
thereby guarantee how a downstream model will interpret the source. That interpretation remains a
property of the model, prompt structure, context, tools, and execution path.

Prompt Lead supports Operating Source Integrity. Pipeline Lab creates a boundary for inspecting the
result of Execution Interpretation Risk. Neither eliminates the risk.

Table 1. Requirements, prompts, and a governance layer

Dimension

Requirements or issue
tracker

Conversational prompt

Governance layer for Al
software delivery

Primary purpose

Define or coordinate work

Instruct a model

Preserve governing context
around Al-assisted work

Authoritative source

Can be formal but may be
distant from execution

May be distributed across
turns

Designated operating source
linked to the task

Transformation

Human/tool dependent

Probabilistic interpretation

Deterministic source
preparation can precede
probabilistic execution

Version clarity

Often supported

Often ambiguous in long chat
histories

Should be explicit and
reviewable

Cross-model portability

Requirements can be reused;
prompt adaptation may be
needed

Behavior can be model-
sensitive

Preserve source while
allowing model-specific
adaptation

Permission

Defined elsewhere

Not reliably established by
natural language

Must connect to external
human and system authority

Evidence

Requirements and tickets
provide partial context

Tool-local history may
provide partial context

Should preserve evidence at
consequential handoffs

Current Ludian V1

Complementary, not replaced

Downstream execution
mechanism

Prompt Lead at source;
Pipeline Lab at handoff

3. Governance Before, During, and After Al-Assisted Work

A governance layer becomes clearer when the software-delivery path is divided into three periods:
before execution, during movement through Al systems, and after generation at consequential handoffs.

3.1 Before: define the operating source

Before Al-assisted work begins, the organization needs a designated source that answers:

e Whatis the objective?

e  Which standing instructions apply?
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e Whatis the current context?

e Which constraints are non-negotiable?

e Whatis outside scope?

e What evidence will be needed before continuation?

e Who is responsible for the decision to move forward?

Not every task requires a formal specification. The point is not bureaucracy. It is source clarity. If the
task is consequential enough to govern, the operating source should not have to be reconstructed from
memory after the model has acted.

Prompt Lead is Ludian’s current implementation at this stage. It separates standing instructions from
current context and compiles the saved source without a model call.

3.2 During: keep the path visible
Once a model or agent begins execution, new governance questions emerge:

e Which provider and model path is visible?

¢ Which tools and data can the system access?

e Did the work remain within scope?

e Did an instruction from a tool or retrieved source conflict with the operating source?
e  Which intermediate decisions or changes matter?

¢ Does the risk of the task require escalation?

Runtime-governance research argues that path-dependent behavior cannot be fully governed through
prompts or static access control alone.[17] Governance-by-design research shows that enterprise
governance is implemented through concrete architectural and organizational arrangements: tool
access, data access, memory design, update processes, accountability, and staged autonomy.[18]

Current Ludian V1 does not intercept every runtime action. That is an explicit boundary. Its provider
path is visible, but full path governance and tool authorization remain future design directions.

3.3 After generation: inspect, decide, and preserve evidence

After a model produces work, the question is not merely whether the output exists. The organization
needs a deliberate decision about what happens next.

e What was produced?

e Against which operating source should it be inspected?
e What tests, explanations, or evidence are available?

e What remains uncertain?

¢ Isthe action reversible?

e  Who is authorized to continue?

GAIE proposes graduated oversight based on regulatory impact, customer proximity, reversibility, and
data sensitivity, with evidence requirements calibrated to risk.[19] The EU AI Act and NIST likewise
emphasize human oversight, records, and lifecycle risk management in their respective scopes.[22][23]

Pipeline Lab is Ludian’s current implementation at the handoff. It makes inspection visible and
continuation deliberate. It does not provide formal verification, comprehensive provenance, or
enterprise-wide authorization.
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Table 2. Governance across the Al software-delivery lifecycle
Stage Governance question Current Ludian V1 Future direction

What operating source Organizational context,

Bef ti P t Lead . . .
etore execution should govern the work? rompt Lea shared policy, Private Brain
. - . Runti h signals,
. . Which path, tools, and Visible provider path; no unt}me/pat 51g'n " .
During execution - . . provider constraints, risk
constraints apply? silent second provider

classification

Decision evidence,
Pipeline Lab comparative analysis, risk-
sensitive review

What was produced and what

Atinspection should move forward?

. Who may approve or commit | Human continuation is Custom RBAC, decision rights,
At authorization . . . .
consequential work? explicit escalation rules
. . What evidence should . Evidence continuity and
After continuation . Partial and task-local . y
remain? broader audit context

The current architecture therefore governs two boundaries without pretending to govern the entire
path. This is not the final category architecture. It is a practical starting point.

4. Governance Is Becoming Infrastructure

The most important strategic shift is not that governance will become another dashboard. It is that
governance will become infrastructure around Al-assisted work.

Infrastructure performs a durable function independently of the application or model currently in use.

e Identity infrastructure establishes who or what is acting.

e Source control establishes what changed and preserves history.

e CI/CD infrastructure executes repeatable delivery processes.

e Observability infrastructure makes behavior visible.

e Security infrastructure constrains access and detects risk.

e Governance infrastructure connects intent, authority, evidence, and decision boundaries to the
work.

These layers overlap but are not interchangeable. Logs can show what happened without showing why

it was allowed. A repository can show the diff without showing the complete operating source. IAM can

show that a person had access without showing that the person intended a specific Al-assisted change. A

policy document can state a rule without remaining attached to the execution path.

A governance layer should therefore answer a distinct set of questions:

What human-authored operating source governed this unit of work?
Which provider, model, agent, and tool path was involved?

Which constraints and organizational context were relevant?

What evidence existed at the decision point?

Who decided that the work should continue?

6. What changed when the work moved to another system?

Gk Wb

This framing explains why better models increase rather than eliminate the value of governance.
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A more capable model can act across more of the lifecycle. It can interpret broader requirements, edit
more files, invoke more tools, and produce work at a higher rate. That reduces the cost of generation
while increasing the volume and consequence of decisions surrounding generation. The bottleneck
moves from “Can the model produce something?” toward “Can the organization preserve context,
inspect the work, and authorize the right continuation without recreating the entire path?”

Governance thus becomes an enabling layer. The goal is not to slow every action. Minimum viable
governance research argues for controls proportionate to risk and embedded into operational work
rather than imposed only as static barriers.[25] Governance by design makes a similar point at the
architectural level: autonomy can scale only when accountability, tool access, memory, and update
practices scale with it.[18]

This suggests a durable market logic.

Model capability will continue to change. Interfaces will change. Provider rankings will change. The
need to know what was intended, what evidence existed, and who decided to continue will remain.

Models are replaceable components. The governing context around
consequential work is an organizational asset.

That does not mean a governance layer owns all context or becomes the only system of record. It means
the layer must remain useful across model generations and tool boundaries.

5. What an Al Software Delivery Governance Layer Must Preserve

This paper proposes Governance Continuity as a Ludian synthesis: the ability to keep the governing
context around Al-assisted work coherent as the work moves across systems.

A full governance layer requires at least five forms of continuity.

5.1 Intent Continuity

The objectives, constraints, requirements, non-goals, and operating brief remain identifiable across
models, tools, agents, and teams.

Current Ludian support: Direct but bounded. Prompt Lead preserves and deterministically compiles
the designated operating source.

Current limitation: The person can still omit, misunderstand, or contradict requirements. Ludian does
not validate every element of intent.

5.2 Evidence Continuity

The information needed to inspect, understand, and justify what moves forward remains available at
consequential handoffs.

Explicit-provenance research argues that responsibility becomes difficult to assign when composed
systems do not produce lifecycle evidence.[20] CAVA explores canonical action identity and approval
binding across heterogeneous runtimes.[21] These are future-facing frameworks, not descriptions of
current Ludian V1.

Current Ludian support: Partial. Prompt Lead provides a stable brief; Pipeline Lab creates a deliberate
inspection point.

10
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Current limitation: Current V1 does not provide comprehensive cross-system provenance, durable
evidence retention, or an enterprise evidence graph.

5.3 Authority Continuity

The workflow remains clear about who may approve, change, transfer, commit, or deploy consequential
work.

Capability-versus-permission research formalizes the distinction between what an agent can do and the
autonomy an organization chooses to allow based on risk, oversight, reversibility, and accountability.
[16]

Current Ludian support: Partial. Continuation from Pipeline Lab is deliberate and human-controlled.

Current limitation: Current V1 does not implement full organizational decision-right mapping, Custom
RBAC, or runtime permission enforcement.

5.4 Provider and Model Portability

A change in model or tool should not force the organization to reconstruct the operating source from
scratch.

Current Ludian support: Partial. Prompt Lead can be deliberately carried across supported tools.

Current limitation: Prompt behavior remains model-dependent; adaptation may be necessary, and
provider-specific features may not transfer.

5.5 Risk-Proportional Oversight

Inspection and human involvement should scale with consequence, reversibility, customer proximity,
data sensitivity, and organizational risk.[19]

Current Ludian support: Not implemented as a dynamic automated control.

Future direction: Decision Intelligence can support risk-sensitive recommendations and escalation
while keeping final authority human.

Table 3. Governance Continuity Framework

Current V1 Preview / Planned direction

Not currently claimed

Framework element

Prompt Lead source and
deterministic compilation

Organizational context
through Private Brain

Complete requirements

Intent Continuity
correctness

Decision evidence and
comparative analysis

Brief plus deliberate

. . Comprehensive provenance
inspection

Evidence Continuity

Custom RBAC and decision
boundaries

Human decides what leaves
Pipeline Lab

Enterprise-wide

Authority Continuity authorization

Provider portability

Deliberate brief reuse across
tools

Model/strategy comparison

Identical behavior across
providers

Risk-proportional oversight

Manual inspection

Decision Intelligence and
risk-sensitive
recommendations

Autonomous runtime
enforcement

The framework is deliberately larger than current V1. That distinction matters. A category paper should
define the complete problem while being exact about the portion a current product implements.
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6. Ludian Today: Governance at the Source and the Handoff

Ludian’s mission is to make human intent, evidence, and authority durable across Al software delivery.

Its public promise is:
| The confidence layer for Al software delivery.

Its operational category is:
| Governance for Al software delivery.

The relationship is straightforward: confidence is the desired outcome; governance is the operating
mechanism.

6.1 Prompt Lead: governance at the source
Prompt Lead has two explicit human-editable fields:

¢ standing instructions;
e current context.

The saved fields are compiled deterministically. Prompt Lead makes no Al-provider call during
compilation. It does not ask a model to summarize, optimize, infer, or rewrite the source. The person can
review the source and the compiled brief, save it deliberately, and carry it into another supported tool.

This creates current value in four ways.

A designated source. The user can identify which saved fields define the operating brief instead of
reconstructing it from a conversation.

Reproducibility. The same supported saved source produces the same compiled artifact.
Reviewability. The source can be examined and corrected before model execution.

Portability. The compiled brief can be deliberately reused across tools, reducing the burden of
recreating context from memory.

Prompt Lead does not guarantee that the brief is complete, unambiguous, organizationally authorized,
or followed by the downstream model. Its value is the integrity and portability of the source artifact.

The distinction is essential:

Ludian does not make probabilistic models deterministic. It makes the human
operating source explicit, reproducible, portable, and inspectable around
them.

6.2 Pipeline Lab: governance at the handoff

Pipeline Lab provides a deliberate inspection point for Al-assisted work. It uses one visible provider
path. It does not silently call a second provider. It does not silently transfer output into Prompt Lead.
Raw content is ephemeral by default.

This creates a visible handoff:

1. Al-assisted work is produced.
2. The person inspects the work and available context.
3. The person decides what, if anything, moves forward.

12
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Pipeline Lab is not formal verification. It does not establish that the work satisfies every constraint, and
it does not replace code review, testing, security scanning, repository controls, or deployment approval.
It changes the default from invisible continuation to deliberate continuation.

6.3 The combination

Prompt Lead and Pipeline Lab matter together.

Prompt Lead preserves the operating source. Pipeline Lab makes continuation
deliberate.

That combination begins to create continuity around probabilistic execution without pretending to
control the model from end to end.

The current product is therefore not accurately described as a prompt manager or a coding assistant. It
does not generate the brief with a model, execute code autonomously, or compete with the model layer.
It separates the human operating source from execution and pairs that source with an inspection
boundary.

6.4 What Ludian does not replace
Ludian does not replace:

e requirements management;

e project or issue tracking;

e IDEs and coding assistants;

e source control;

e code review;

e application security testing;

e software supply-chain controls;
e IAM or repository permissions;
e CI/CD;

e deployment approval;

e enterprise GRC.

The governance layer connects context and decision boundaries across these systems. It is
complementary infrastructure.

6.5 Why this is current value, not only future vision
The current value does not wait for a complete enterprise roadmap.

A person can preserve an explicit operating brief today. The same saved source can be compiled
reproducibly. The brief can be deliberately reused across tools. Al-assisted work can be presented for
inspection through a visible provider path. Continuation can remain a human decision rather than a
silent transfer.

These are modest claims compared with universal runtime governance. They are also practical controls
that exist now.

13
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7. Why Better Models Make Governance More Valuable

It is tempting to assume that governance is a temporary response to immature models: as models
improve, instruction failures decline, output quality rises, and governance becomes less necessary.

That conclusion confuses quality with authority.

A better model can follow instructions more reliably and produce higher-quality code. It can also
operate across more files, use more tools, make more intermediate decisions, and create more changes
per unit of human attention. Higher capability expands both the benefit and the consequence of
delegation.

Three effects follow.

7.1 The cost of generation falls faster than the cost of judgment

Al can generate options, patches, explanations, tests, and refactors quickly. Human judgment remains
scarce. The bottleneck shifts toward deciding which work reflects the operating brief, which evidence is
sufficient, and which actions should move forward.

7.2 More capability creates more authority questions

Capability is not permission.[16] The ability to rewrite authentication logic, modify a schema, or propose
a release does not grant the authority to commit or deploy it. Better models make this distinction more
important because more actions become technically possible.

7.3 Provider competition increases portability value

Stanford’s Al Index describes an active frontier with competing providers and changing capability, cost,
and openness.[1] PromptBridge shows that prompts optimized for one model can lose effectiveness on
another.[26] Enterprises may change providers because of capability, price, privacy, region, deployment
model, procurement, or policy.

Source portability and behavioral portability are different. Ludian V1 contributes to source portability. It
does not promise that the same brief produces the same code across models.

The defensible thesis is:

Model swappability becomes governance resilience when the authoritative
operating source can outlive the model interpreting it.

This can reduce reconstruction burden and make model-specific adaptation more disciplined. It does not
eliminate switching cost.

8. The Enterprise and Strategic Case

The governance layer creates value at several levels without requiring the entire future platform to exist
today.

8.1 Individual operator

¢ Maintains one explicit operating brief rather than reconstructing instructions repeatedly.
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e Reuses that brief across tools.
e Inspects Al-assisted work before deliberately carrying it forward.
e Retains visible personal responsibility over handoffs.

8.2 Engineering and product leadership

e Gains a clearer operating source for Al-assisted work.

¢ Reduces dependence on provider-specific conversation history.

e Establishes a reviewable boundary between generation and continuation.
e Creates a foundation for more consistent team practices.

8.3 CTO, CIO, CISO, and CAIO

e Sees a provider-neutral architecture rather than another model dependency.

e DPreserves explicit human involvement at two consequential boundaries.

e Gains a path toward risk-proportional oversight, organizational context, and decision evidence.

e Avoids representing current V1 as a compliance certification or autonomous enforcement system.

8.4 PE operating partner

e Can consider a common operating-brief discipline across portfolio companies without mandating
one model provider.

e Can evaluate model switching from a governance perspective, not only procurement.

e Gains a potential path toward comparable Al-delivery decision evidence across businesses.

8.5 Investor and strategic platform

e Sees a focused product wedge with current utility.

e Sees expansion toward Decision Intelligence and organizational governance.

e Sees strategic adjacency to cloud, developer tools, SDLC, work management, security, observability,
governance, and enterprise services.

e Does not need to assume Ludian is publicly seeking an acquirer.

The commercial logic is a progression from individual operating discipline, to team inspection and

shared context, to enterprise decision intelligence and controls. That progression must be proven

through adoption, retention, enterprise evaluations, and customer evidence. It is not a current traction

claim.

8.6 Category landscape

The language of governed Al-assisted software delivery is beginning to appear across products and
services. Hakama describes a governance layer around Al-assisted delivery; code4thought uses “Al
Software Delivery Governance”; ZeroUI describes a software-engineering governance operating system.
[28][29][30] Ludian does not claim first use of the category.

Its specific position is different and narrower in V1: preserve the human operating source without a
model call, make that source deliberately portable, and pair it with a deliberate inspection boundary.
That is the category contribution this paper advances.
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9. From Current V1 to Decision Intelligence

The current product and roadmap must remain clearly separated.

Available

e Prompt Lead
e Pipeline Lab

Preview

e Decision Intelligence
e IP allowlist
e SCIM, disabled in V1

Planned

e SAML SSO
e Custom RBAC
e Private Brain

The future architecture is not “more automation for its own sake.” It is a broader governance layer
capable of incorporating:

e organizational preferences and context;

e model and strategy comparison;

e evidence-aware recommendations;

e risk-sensitive review and escalation;

e decision-right awareness;

e provider and deployment constraints;

¢ human-controlled acceptance and override.

Decision Intelligence should recommend and explain; people remain responsible for consequential
decisions. Private Brain can provide tenant-owned organizational context. Custom RBAC can express
roles and decision boundaries. SAML and SCIM can support enterprise identity. These are directions, not
retroactive claims about V1.

A mature governance layer may eventually connect all three time horizons:

e Before Al preserve the operating source and authority context.

¢ During AI: observe paths, tools, constraints, and risk.

e After Al preserve decision evidence and route consequential continuation.

Current Ludian V1 establishes the source and handoff architecture on which that broader layer can be
built.

10. Limitations and a Falsifiable Research Agenda

A governance paper should be explicit about what could prove its thesis incomplete or wrong.

10.1 Current limitations

e Prompt Lead cannot ensure the user has written a complete or correct brief.
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e Deterministic compilation does not make model interpretation deterministic.

¢ A downstream model may ignore, misread, or conflict with stated instructions.

e Pipeline Lab depends on human attention and judgment.

e Pipeline Lab is not formal verification.

e Current evidence continuity is partial.

e Current authority continuity is personal and procedural, not enterprise-wide.

e Manual portability can create friction.

e Provider-specific functions may not translate cleanly.

e Human oversight can become bureaucracy if poorly designed.

e Current product value has not yet been established through large-scale published empirical results.

10.2 Proposed studies

Operating-brief reconstruction study

Compare users reconstructing instructions from multi-turn history with users reusing a saved Prompt
Lead. Measure omitted constraints, wording variance, time, conflict detection, and confidence.

Single compiled brief versus multi-turn disclosure

Present the same requirements either as one compiled brief or across multiple turns. Measure
adherence, recovery from clarification, and user effort across current frontier model families.

Cross-model brief transfer

Use the same operating source across at least three current frontier model families and one enterprise-
approved or open-weight model. Separate source consistency from output variance and model-specific
adaptation.

Inspection-boundary study
Compare direct continuation from an AI assistant with deliberate Pipeline Lab inspection. Measure
defects noticed, constraint violations noticed, false positives, time cost, and changed decisions.

Governance Continuity metric

Develop and test a metric spanning intent retained, evidence available, authority explicit, provider-
transition effort, and inspection coverage. A useful metric must avoid rewarding documentation volume
over decision quality.

A result showing no meaningful improvement in source reconstruction, inspection quality, or provider-
transition burden would weaken the product thesis. Ludian should seek that evidence rather than
assume it.

Conclusion

Al software delivery is becoming a distinct operating system inside the enterprise. It connects human
requirements, probabilistic models, autonomous or semi-autonomous agents, developer tools,
repositories, review systems, and delivery controls. Every component can become more capable while
the governing context among them becomes less coherent.

The research is clear on the underlying difficulty. Prompts can be effective, but they can also be
underspecified, format-sensitive, position-sensitive, model-sensitive, vulnerable to conflicting
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instructions, and unreliable across long conversations. Models can produce useful code while missing
stated constraints. Model-level mitigations and better prompting improve these problems; they do not
make a chat history an authoritative organizational source or turn natural language into an enterprise
permission system.

Conventional software controls remain indispensable. Requirements describe work. Repositories
preserve changes. Scanners inspect code. IAM constrains access. CI/CD executes delivery. Governance for
Al software delivery connects a different set of questions across those systems: What human-authored
source governed the work? Which path was involved? What evidence existed? Who decided it could
continue? What must remain coherent if the model changes?

Ludian’s current answer is deliberately concrete. Prompt Lead separates a designated human-authored
operating source from probabilistic execution and compiles that source without a model call. Pipeline
Lab creates a visible point of inspection before continuation. Neither feature eliminates model risk.
Together, they make governance more explicit at the source and the handoff.

That architecture creates current value: less reconstruction of operating context, more deliberate
transfer across tools, visible human involvement, and a provider-neutral foundation for future decision
intelligence. It also creates a disciplined path forward. Evidence continuity, enterprise decision rights,
risk-proportional oversight, and runtime governance can be added without pretending they already
exist.

The case for a governance layer becomes stronger as models improve. More capable systems can take
more consequential actions, move more work through the pipeline, and consume more of the
organization’s scarce review capacity. Better models change the execution layer. They do not remove the
need for an authoritative operating source, evidence at the decision point, or explicit human authority.

Al capability can travel on its own. Governance must be designed to travel with it.

Product Boundary

Status Capability

Available Prompt Lead
Available Pipeline Lab
Preview Decision Intelligence
Preview IP allowlist

Preview, disabled in V1 SCIM

Planned SAML SSO

Planned Custom RBAC
Planned Private Brain
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