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The ML Deployment Challenge

Software vs. ML, Models

Traditional software follows
deterministic rules. ML models behave
differently — their outputs depend on
learned relationships that can shift when
exposed to live data.

The Core Risk

A model that performs well in validation
may behave unexpectedly in production
due to data drift, missing attributes, or
evolving customer behavior.
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What Is a Feature Flag?

A feature flag is a runtime control layer between deployed functionality

and its activation. In credit decisioning, it determines which model, policy

or decision path handles each eligible request — without requiring a new
software release.

Deploy Control
- Model enters production Flag determines if model is
infrastructure active

Activate

Exposure expands via approved config change



Separating Deployment from Activation

Activate

Approved config change
applied; no new release
needed.

Deploy

Model in production with infra
verified and logging
confirmed.

Why [t Matters

In regulated environments, this creates a
clear boundary between technical release
management and business decision
authority.

Teams can verify features, inference
pipelines, monitoring dashboards, and
downstream integrations — before any
customer outcome is affected.



Progressive Rollouts & Cohort-Based Activation

Progressive Rollout

New model introduced gradually.
Exposure expands only when
monitoring confirms behavior
within accepted operational and
risk boundaries.

Cohort-Based Activation

Model exposure controlled by
approved customer or product
characteristics. Criteria must be
documented, reviewed, and
consistent with fairness
requirements.

Decision Traceability

Each decision records the active
flag, model version, policy path,
and rollout cohort — essential for
audits and investigations.



Champion—Challenger & Shadow Mode

Champion—Challenger

The champion s the current production strategy. The
challenger runs in parallel — initially in shadow mode with
outputs recorded separately for comparison.

Analysts evaluate divergences, segmentation changes, and
risk alignment before granting the challenger live authority.

Shadow Mode Benefits

No customer outcomes affected

Validates feature availability in production

Reveals timing, integration, and data issues not visible
in offline testing

Enables side-by-side recommendation comparison




Canary Releases in Credit Systems

More Than a Software Technique

Credit canary releases require a broader monitoring framework than typical web applications. Technical health must be

evaluated alongside:

Model behavior & decision distributions
Credit exposure & fairness indicators
Customer outcomes & portfolio signals

Before activation, teams must define expansion criteria, investigation triggers, and rollback conditions.



Kill Switches & lkmergency

Rollback

Instant Deactivation

Authorized teams disable a
problematic model and
restore an approved fallback
no new build or deployment
required.

Fallback Readiness

Governed Procedures

Define who has authority, what
conditions justify use, how the
action is recorded, and what
investigation must follow.

The previous model or policy must remain production-ready

throughout the rollout period — rollback only works if the fallback

path is maintained.



Integrating Flags with Model Observability

Flags + Observability = CGontrol Loop

Every flagged decision should generate metadata: active
model version, feature config, policy path, rollout cohort,
and timestamp.

CUSTOMER Monitoring must extend beyond infrastructure metrics.

OUTCOMES

DECISION

PATTERNS System latency alone does not reveal whether a credit

model is making appropriate decisions.

FAIRNESS
INDICATORS

CREDIT
EXPOSURE




Fairness & Audit Traceability

Fairness During Rollouts Audit Trail Requirements

A model may appear stable in aggregate while producing - Which flag was active and when
different patterns across segments. Controlled rollout - Who approved the configuration change
allows teams to observe these differences before broader + Which model version was associated
activation. + Which customer population was affected

If a concern is identified, expansion pauses while review is

completed. Configuration history must be preserved, not overwritten —

enabling reconstruction of any historical decision context.



Governance: Ownership, Approvals &

[xpiration

Approval Workflows

Sensitive flags require technical
validation, model risk review,
business and compliance approval
before activation.

Flag Ownership

Every flag needs an identifiable

owner responsible for monitoring,

documentation, review, and

removal.

Fxpiration Policies

Temporary rollout flags should
have defined lifecycles.
Accumulating obsolete flags
creates configuration complexity
and governance risk.



Platform Architecture

Decision Orchestration

Feature Management

Model Serving

Integrated by Design

Each layer must work together. When
orchestration selects a model via a flag,
the decision must be traceable through
model serving, input features, policy
logic, monitoring, and governance
records.

This integrated design makes controlled
rollout part of the decisioning
architecture itself — not an afterthought.



Common Implementation Challenges
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Flag Proliferation

Too many permanent flags create unmanageable system
states and complex testing requirements.

&

Configuration Dependencies

A model flag may depend on feature, policy, or infrastructure
flags — changing one without understanding others produces
unexpected states.

O
m
Unclear Ownership

Flags outlive their original teams, leaving no one accountable
for behavior or removal.

&

Poor Naming Conventions

Internal identifiers meaningful to engineers may be opaque to
risk and governance teams reviewing controls.



Building a Responsible Rollout Culture

Technology Alone Is Not Enough

Feature flags provide mechanisms — teams must use them within a disciplined operational culture.

Gradual activation is normal, not hesitation
Unexpected results trigger investigation, not schedule pressure
Rollback is a legitimate control action, not a failure

MIL.Ops & Platform Role

A shared platform standardizes model registration, flag integration, observability, approval workflows, and rollback — making
governance consistent across every model release.



From Deployment Events to Continuous Risk
Control

Feature flags transform ML deployment from a single high-risk transition into a controlled, observable process.

Deploy Observe

Model enters production infrastructure — inactive Shadow mode validates production behavior
Fxpand Govern

Progressive rollout with continuous monitoring Audit trails, ownership, and rollback always ready

When feature management, MLOps, observability, and governance operate together, institutions build credit decisioning
platforms that are intelligent, controllable, traceable, and resilient.



Thank You

Questions, feedback, or collaboration — reach out anytime.

Pavan Rupanguntla

Safer ML. Smarter Credit. Controlled Rollouts.
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