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Why Most Manufacturing Al Initiatives Stall —
and the Three That Actually Deliver ROI

The Real Reason Al Initiatives Stall

A technical lead at a major semiconductor manufacturer faced a
problem that is now common across industrial operations. His
legacy storage system was consuming too much budget, but his
operations team needed to increase sensor sampling on
production lines from once per minute to once every six seconds
— a tenfold increase — because their Al models simply weren't
performing on coarse-grained data. With every hour of
production representing hundreds of thousands of dollars of
output, detecting equipment drift faster wasn't a nice-to-have.

It was a margin protection imperative.

The challenge he faced wasn't algorithmic. It was architectural —
and it is far from unique.

Most manufacturers investing in Al are building on a foundation
that was never designed to support it. Legacy environments
were built for operational control, not analytics. Data gets

Two-thirds of manufacturing COOs
say their Al programs are still in
exploration or pilot mode.

Only 2% report Al fully embedded
across operations.

McKinsey COO100 Survey, 2025

Before your next Al
investment, consider:

Your monitoring architecture was
never designed to train Al.
It was built for control, not analytics.

Downsampled data produces
underperforming models. The damage
happens before training even begins.

Every dollar spent on Al before fixing
the data foundation is at risk.

downsampled to manage storage costs. Retention windows shrink. Systems that were never meant to serve
ML training pipelines get pressed into that role anyway, and they buckle under the load. When the data

foundation is inadequate, the consequences are concrete:

» Investigations stall because the data needed to reconstruct an event simply isn't there.
* Process drift goes undetected until yield loss has already occurred.
« Predictive maintenance stays in pilot because models trained on incomplete data don't

generalize to production.

« Al teams compete with infrastructure constraints instead of delivering business results.

Every dollar spent on Al before fixing that foundation is a dollar at risk.

The solution is not a better algorithm. It is a modern Industrial Operational Analytics architecture, one that
retains full-fidelity signals at scale, cleanly separates control systems from analytics workloads, and
provides reliable, high-performance access across OT, data engineering, and Al teams. When that foundation

is in place, three use cases consistently deliver measurable ROI.
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Use Case 1: History Retention — Ensuring Investigations
Are Based on Complete Evidence

Traditional historians and Hadoop-era systems were not built for today's scale or retention requirements. As
data volumes grew, organizations made pragmatic compromises: downsample the signal, shorten the
retention window, and accept the loss of context. Those compromises now have a cost.

A modern history retention architecture changes the economics of investigation:

« Multi-year, full-resolution retention means that when something goes wrong, the data to understand it
actually exists, months or years back if necessary.

» Historical replay across large time windows allows engineers to reconstruct process conditions with
precision, not approximation.

» Unified access across SCADA, MES, quality, and event systems eliminates the fragmentation that
forces analysts to reconcile conflicting versions of operational history.

The business impact is direct: root cause investigations no longer hit a wall. Corrective actions are based
on complete evidence rather than inference. Analytics teams operate from a single, authoritative
operational record.

This is also the prerequisite for everything that follows. Without historical depth and cross-signal correlation,
the more sophisticated analytics and Al use cases remain out of reach.

Use Case 2: Reliability Engineering — Reducing Downtime
Exposure and Preventing Recurrence

In fragmented data environments, reliability investigations are slow by design. Engineers query systems that
were built for control, not analysis. Searches time out. Teams working in parallel on the same incident create
bottlenecks. By the time the root cause is established, the financial impact has already compounded.

A modern reliability engineering environment changes the response profile:

« Multi-terabyte historical searches complete in predictable time, so investigations move at the pace of
engineering judgment rather than infrastructure latency.

« Parallel analysis by multiple teams against the same incident data eliminates the serialization that
stretches investigation cycles into weeks.

» Slow process drift becomes visible across months, not just days, which means emerging failure
modes can be identified before they become outages.

The result is a shift from reactive firefighting to evidence-driven prevention. Investigation cycles that once
spanned weeks compress to hours. Repeat failures decline because the root cause is actually validated
rather than inferred. And because problems are caught earlier in the failure curve, the financial exposure per
incident shrinks.
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Use Case 3: Al-Driven Quality Assurance and
Predictive Maintenance

Predictive maintenance and Al-driven quality assurance are the highest-visibility Al investments in
manufacturing, and the ones most likely to stall in pilot. The reason is almost always the same: the training
data isn't good enough.

Effective models require raw, multi-year operational data at full fidelity. Modern techniques go further,
correlating structured process signals with video feeds, audio sensors, inspection images, defect logs, and
batch records. Downsampled or fragmented datasets limit model effectiveness before training even begins.
There is no algorithmic workaround for a data problem.

When the foundation supports the full scope of what Al actually needs:

» Higher first-pass vield becomes achievable because models trained on complete historical data can
identify the process signatures that precede defects, not just detect them after the fact.

» Scrap and rework decline as quality assurance shifts from manual inspection to Al-driven detection
that operates continuously and at scale.

« Condition-based maintenance replaces reactive repair, reducing both unplanned downtime and the
cost of unnecessary preventive work.

« Al inference scales from pilot to plant-wide deployment because the infrastructure that supports
training also supports production.

This is the difference between Al as an experiment and Al as an operational capability.

The Foundation: MinlO AlStor

Industrial Operational Analytics sits between the systems that generate data and the analytics, Bl, and ML
tools that depend on it. To support the use cases above at production scale, that layer must retain full-
fidelity, high-frequency operational data over long time horizons; enable high-speed historical replay;
provide shared, concurrent access across OT, data engineering, and Al teams; and integrate cleanly with
modern analytics and ML ecosystems.

MinlO AlStor is that foundation. It is a centralized, high-performance, S3-compatible object data layer
purpose-built for massive volumes of operational data. It separates control systems from analytics
workloads, scales linearly on industry-standard hardware, and supports both descriptive analytics and
predictive ML without forcing trade-offs between performance, retention, and cost.

AlStor is also the first on-premises object store to embed Apache Iceberg natively and integrate the Delta
Sharing protocol directly into the storage layer. For manufacturing organizations, this means that on-
premises operational data — process signals, inspection records, batch histories — can be queried live by
analytics and Al platforms like Databricks without replication, synchronization pipelines, or duplicate
datasets. Data stays where operational and regulatory requirements demand it, while cloud analytics and Al
tools access it as if it were their own. There is no separate sharing server to deploy, no parallel governance
layer to manage, and no stale copies to reconcile.
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AlStor is not an analytics application, and it is not a vertical Al solution. It is the operational data layer that
allows every downstream analytics and Al workload to scale with confidence.

MinlO AlStor: Industrial Operational Analytics Architecture
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Proven at Industrial Scale

The following deployments illustrate what that foundation makes possible across each of the
three use cases.

86% faster to $160K 90%+ Al model $2-4M monthly
production per hour accuracy savings

From 14 months to 10 Production value For anomaly detection and From Al-driven visual
weeks on a national protected through faster predictive maintenance on quality assurance on a
smart metering initiative equipment drift detection a live grid single production line

Case Study

Top 10 Semiconductor Manufacturer

This manufacturer integrated on-premises AlStor with cloud-based analytics to achieve near real-time
visibility into production line performance. In an environment where each hour of output carries a value of
approximately $160,000, the ability to detect equipment drift faster and reduce vield loss translates directly
to margin. The platform now underpins ongoing quality and predictive maintenance initiatives across

their facilities.
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Fortune 50 Consumer Products Manufacturer

AlStor was deployed directly in the factory server room as part of an Al-driven visual inspection
architecture, replacing manual quality assurance on a production line. Early results pointed to a 20%
reduction in manual labor, with estimated savings in the range of $2-4 million per month per line. The
manufacturer has since moved to expand the deployment across additional production lines, a strong signal
that the economics are holding up in practice.

National Electric Utility Provider

Facing a fixed deadline for a national smart metering initiative, this utility needed a high-performance data
foundation to support Al-driven grid management at scale. Expanding their existing Hadoop environment
would have required 240 additional servers, 14 months to implement, and 3 full-time FTEs to operate. AlStor
deployed on 90 servers and reached production in 10 weeks, delivering more than 50% lower TCO and a
66% reduction in operational staffing. The result was greater than 90% Al model accuracy for anomaly
detection and load disaggregation across the grid. This was not a storage upgrade. It was the difference
between an Al initiative that met its deadline and one that never would have.

Fix the Foundation First

Manufacturing Al does not fail because of weak models. It fails because the data infrastructure beneath
those models was never designed to support them. Organizations that establish a modern operational data
foundation consistently report faster investigation cycles, lower infrastructure costs, improved yield and
quality, and accelerated Al deployment across their plant network.

The path to Al-driven manufacturing runs through the data layer. Fix the foundation, and analytics and Al
initiatives scale with confidence.

The World’'s Most Adopted Object Store

MinlO is the data foundation for enterprise Al. Built for exascale performance and limitless scale, MinlO
AlStor delivers a secure, sovereign, and Al-ready data store that spans from edge to core to cloud. With
billions of downloads and adoption across the Fortune 100 and 500, MinlO is redefining how organizations
and government agencies store, manage, and mobilize all of their data in the Al era.
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