Use Case Playbook: The Orchestrated City

System of Systems (Orchestration vs. Optimization)
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The Problem: The "Siloed Optimization” Trap

Modern cities are buying Al for everything: Traffic Al to speed up commutes, Grid Al to balance
energy loads, and Emergency Al to route ambulances.

The Failure Mode: These models do not talk to each other. They optimize in isolation, often
creating catastrophic conflicts.

e Scenario: A summer heatwave strains the power grid.
e Traffic Al: "Rush hour detected. Route everyone home as fast as possible."
e Grid Al: "Critical load approaching. If 50,000 EVs plug in at 6:00 PM, the grid collapses."

By optimizing for speed (Traffic), the city inadvertently triggers a blackout (Grid). Standard Al
maximizes its own metric but breaks the larger system.

The Blackspire Solution: The Orchestration Layer

We do not just optimize individual nodes; we orchestrate the System of Systems.
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Blackspire acts as the connective tissue between disparate models (Traffic, Energy, Emergency,
Weather), allowing them to negotiate trade-offs in real-time.

1. The Common Operational Picture (The Graph): We ingest data from all silos into a unified
"City Graph."

e Traffic sensors (Movement) + Substation SCADA data (Load) + Weather APIs
(Temperature) are fused into a single state estimation.

2. Cross-Domain Constraints (The Physics): We apply constraints that span across domains.

e Rule: "Total EV charging load in Sector 4 cannot exceed 12MW."
e Constraint: "Ambulance response time to Hospital A must remain under 8 minutes."

3. Orchestrated Action (The Trade-Off): When the heatwave hits, Blackspire detects the
conflict between Commute Speed and Grid Stability.

e Decision: The system subtly adjusts traffic light timing to stagger arrivals into residential
zones over 90 minutes instead of 45.

e Result: Commutes are 4 minutes longer, but the EV charging spike is flattened,
preventing a city-wide blackout.

The "What If" Capability

City planners can simulate cascading effects before they happen:

e '"If we close the bridge for maintenance, how does the rerouted traffic impact air quality
sensors in the residential district?"

e '"If a water main bursts in Sector 7, does the resulting traffic jam block fire access to the
chemical plant?"

The Outcome

e Resilience: Prevents cascading failures where one system's solution is another
system's disaster.
Efficiency: Unlocks "latent capacity” in infrastructure without pouring new concrete.
Safety: Prioritizes critical assets (hospitals, emergency routes) over general
optimization.

The Takeaway

A Smart City isn't a collection of smart gadgets. It is a single, breathing organism. You need
an operating system that manages the whole body, not just the parts.
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