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Executive Summary

Modern manufacturing faces volatile demand, supply chain disruptions, complex constraints, and pressure to maximize asset
utilization while minimizing costs. Traditional ERP-based scheduling systems are static, slow to adapt, and often result in
suboptimal plans.

The Agentic Production Planning & Scheduling System is a sovereign Standard Agent that continuously monitors real-
time data, optimizes schedules, reallocates resources dynamically, and executes intelligent adjustments across the production
floor.

Hosted on the Singularity Agentic Platform in Swiss data centers, this agent delivers autonomous, constraint-aware
planning that dramatically improves throughput, reduces downtime, and increases overall equipment effectiveness (OEE).

Key Outcomes

e 15-35% improvement in on-time delivery

® 20-40% reduction in work-in-progress and inventory holding costs
® 25-45% increase in overall equipment effectiveness (OEE)

® 40-66% faster replanning during disruptions

e Strong ROI with payback typically in 4—7 months

1. The Challenge: Rigid Production Scheduling

Manufacturing planners struggle with:

® Frequent demand changes, rush orders, and supply disruptions

e Multiple constraints (machines, labor, materials, energy, maintenance windows)
e Difficulty balancing short-term execution with long-term efficiency goals

e Manual replanning that consumes hours or days

e Suboptimal resource allocation leading to bottlenecks and idle time

e |ack of real-time visibility and predictive insight

These issues result in missed deadlines, excess inventory, higher overtime costs, and reduced competitiveness.
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2. The Solution: Autonomous Agentic Production Scheduler

The Singularity Production Scheduling Agent is a stateful, multi-tool Standard Agent that acts as an intelligent digital
planner. It continuously senses the factory state and orchestrates optimal production schedules and resource allocations in
real time.

It runs 24/7 inside your dedicated Swiss tenant and integrates seamlessly with existing MES, ERP, and loT systems.

Core Capabilities

e Real-time data ingestion from machines, sensors, inventory, and demand systems
e Multi-objective optimization (delivery, cost, utilization, energy)

e Dynamic rescheduling triggered by disruptions or new orders

e Predictive bottleneck detection and proactive resource reallocation

e Human-in-the-loop approval for major plan changes

e Full audit trail and explainable recommendations

3. How the Agent Works (Technical Blueprint)

Standard Agent Architecture on Singularity Platform
1. Data & Perception Layer (n8n + Qdrant)
o Continuous integration with MES, ERP, IoT sensors, and supply chain feeds.
o Vector memory for historical patterns and similar past scenarios.
1. Reasoning & Optimization Layer (LangGraph)
o Stateful workflow: Sense — Predict — Optimize — Simulate — Execute — Learn.
o Parallel sub-agents for capacity analysis, sequencing, and constraint satisfaction.
1. Execution Layer (OpenClaw + n8n)
o Pushes optimized schedules to production systems.
o Triggers alerts and automated adjustments.

1. Governance Layer (LangSmith)
o Complete traceability, simulation logs, and performance feedback loops.

Deployment Tier: Standard — delivers excellent performance for most mid-to-large manufacturing operations with a
dedicated GPU slice.

4. Key Intelligent Scheduling Features



Scenario Agent Action Business Impact

1 Sudden machine downtime Real-time rescheduling + resource reallocation Minimize production loss

2 Rush order arrival Multi-scenario simulation & priority optimization Maintain service levels

3 Material shortage Predictive re-sequencing & alternative routing Avoid stockouts and delays

4 Energy peak pricing Shift scheduling to off-peak windows Reduce energy costs 10-25%
5 Maintenance windows Constraint-aware integration into master plan Maximize uptime

The agent continuously learns from actual outcomes to improve future schedules.

5. Proven Business Outcomes

Typical Results

e On-time delivery performance: +15-35%

e OEE improvement: 25—-45%

e Inventory reduction: 20—-40%

® Planning time reduction: 70-90%

e Significant decrease in overtime and expediting costs

e Better workforce utilization and reduced stress on planners
ROI Example (mid-sized manufacturer):

e Monthly Standard Tenant: CHF 2,990
e Projected annual benefit: CHF 650k—1.8M+ — ROl 171-192%

6. Why Deploy on the Singularity Agentic Platform

e 100% Swiss Sovereign: Exoscale SKS infrastructure — full data control
e Dedicated Tenant: Guaranteed GPU resources and namespace isolation
e Production-Ready Stack: Ollama, LangGraph, Dify, n8n, Qdrant

e Rapid Integration: Connects to existing MES/ERP systems

e No Vendor Lock-in: Open-source-first, future-proof architecture
Standard Tier

e CHF 2,990 monthly base fee (12 agents included)
e Extra agents: CHF 299/month

7. Implementation Roadmap (4-8 Weeks)

e Phase 1: System integration and data model setup (Dify)
e Phase 2: LangGraph scheduling logic and constraint modeling

e Phase 3: Shadow-mode testing and simulation validation



® Phase 4: Live deployment with continuous learning loop

Singularity 10 offers professional services for fast, high-quality implementation.

8. Compliance & Security Framework

e Full DSG/GDPR compliance for manufacturing data
e Transparent, explainable scheduling decisions

e Comprehensive audit logging via LangSmith

e Kyverno policies, RBAC, and network isolation

e All processing remains in Swiss data centers

Conclusion

The Agentic Production Planning & Scheduling System transforms static, reactive planning into dynamic, intelligent, and
autonomous orchestration — enabling manufacturers to achieve higher throughput, lower costs, and greater resilience in
volatile markets.

Powered by sovereign agentic Al on the Singularity Platform, it delivers a true competitive edge in Operations & Supply Chain
excellence.
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