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THE CHALLENGE — The Invisible Risk in Complex IT Infrastructure

Modern cloud platforms and web applications generate thousands of
infrastructure, network, and database metrics every minute. While this data
is vital for keeping systems online, its massive scale and chaotic nature make
it difficult to isolate true failure warning signs using traditional methods:

= Reactive Threshold Alerting — Legacy monitoring setups trigger warnings only aftera
metric breaches a critical line. By then, a user-facing outage or service degradation is
already actively occurring.

= Severe Data Scarcity — Server outages are inherently rare events, providing very limited
failure examples required for conventional ML models.

= High Forecasting Complexity — Trying to calculate and simulate exact future metric
behaviors requires massive amounts of historical data and constant manual tuning of
complex settings. This creates fragile models that are easily thrown off by real-world changes and are difficult to maintain reliably in production.

THE SF2 SOLUTION - Making Complex Runtime States Operationally Visible

Instead of analyzing individual metric channels or trying to extrapolate mathematical curves into an uncertain future, SF2 transforms
raw IT telemetry into digital state fingerprints. This study evaluates structural drift across telemetry matrices using real-world multi-
sensor data from the Datadog BOOM dataset*.
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SF2 CASE STUDY

HOW SF2 WORKS
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SF2 transforms observability data into a digital representation of the overall system state and applies semantic mapping to
remain robust against noise and sensor drift.

Why Semantic System-State Representation Outperforms Statistical Al
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Requires large labeled datasets

Black-box behavior
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State-based monitoring & early warning

Works with extremely rare fault events

Eliminates massive, manually-labelled training data need
Explainable and reproducible
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100% data sovereignty

100% edge-capable / offline — real-time on any device
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CONCLUSION

SF2 converts complex, un-synchronized observability data into a consistent real-time map of system health. In this case study,
an impending 5xx server outage became clearly visible up to 59 minutes before the first recorded error event—despite having
only four fault instances available to learn from. This framework gives DevOps teams a reliable, low-latency window to shift

workloads, scale instances, and prevent severe service disruptions entirely.

*) Data Source Note: The experiment utilized un-synchronized multi-sensor time-series telemetry shards (such as infrastructure shard ds-1-T and database
shard ds-2-5T) reconstructed from the Datadog BOOM Dataset.

Learn more at www.SF2systems.com

FUTURE POTENTIAL - Any sensor-rich digital system can become operationally interpretable

Industrial Chemical & Pharmaceutical Industrial Automotive
Manufacturing Process Industry Industry Equipment Systems
Energy . _— Digital Mobility & S S S
Infrastructure Water & Utilities Smart Buildings Infrastructure Transportation Y T E M

© 2026 SF2 Systems GmbH info@SF2systems.com | www.SF2systems.com




