SIMON-INSTITUTE WHITE PAPER

The Goldilocks Network™: A Framework for Balanced Al
and Quantum Infrastructure

Executive Summary

The Goldilocks Network™ is the foundational infrastructure model of SIMON-INSTITUTE. It
is designed to solve a critical challenge in modern computing:

How do institutions balance performance, access, control, and collaboration across rapidly
evolving Al and quantum technologies?

Rather than relying on a single computing paradigm, the Goldilocks Network integrates three
distinct but complementary layers:

e On-prem Al supercomputing (Baby Bear)
e On-prem quantum systems (Mama Bear)
e Cloud-based quantum and extended compute resources (Papa Bear)

This architecture creates a system that is not too centralized, not too distributed, not too
theoretical, and not too constrained—
but “just right” for institutional capability, research advancement, and educational impact.



1. WHAT — The Goldilocks Network
Defined

The Goldilocks Network™ is a multi-layered computing architecture that integrates:

Baby Bear (On-Prem Al Supercluster)

High-performance GPU-based infrastructure
Designed for large-scale Al training and inference
Located on university campuses

Provides persistent, high-throughput compute

Mama Bear (On-Prem Quantum Systems)

Controlled-access quantum hardware

Used for experimentation, training, and hybrid workflows
Physically hosted at select federation campuses

Shared across institutions through governance

Papa Bear (Cloud-Based Resources)
External quantum systems and extended compute
Enables scaling beyond local capacity

Integrates with global research ecosystems
Supports collaboration and shared innovation

Unified System

Together, these three layers form:

A coordinated computing environment that balances control, performance, and scalability.



2. WHERE — Deployment and Institutional
Context

The Goldilocks Network is deployed across a federation of up to 10 universities, each of which
hosts or participates in:

Campus-Level Infrastructure
o Baby Bear Al systems (at every campus)

e Academic integration (classrooms, labs, research)
o Faculty and student access

Federation-Level Infrastructure
e Shared Mama Bear quantum systems (1-3 host campuses)

o Coordinated scheduling and access
o Standardized programming environments

Global Layer
o Papa Bear cloud integration

o External partnerships (industry, research, government)
o Distributed collaboration across institutions

Geographic Principle
The network is:
o Distributed physically

e Unified logically
e Governed collectively



3. HOW — Architecture and Operation

3.1 Technical Architecture
The Goldilocks Network operates through:

Standardization
e Common Al infrastructure (GPU architecture, software stack)

o Compatible networking and data systems
e Shared programming frameworks

Interoperability
o Seamless movement between:
o Al workloads

o Quantum experimentation
o Cloud-based scaling

Hybrid Workflows
Students and researchers can:
e Train models on Baby Bear

e Optimize or simulate via Mama Bear
e Scale or validate through Papa Bear

3.2 Governance Model
The network is governed through:

SIMON-INSTITUTE Federation

e 10 universities
e 1linstitution =1 vote
e Supermajority decision-making

Operational Committees
o Infrastructure standards

e Quantum allocation
e Academic integration



Usage Allocation
For shared resources (e.g., Mama Bear):

o Baseline access for all universities
o Priority for active research
o Market-based allocation for additional usage

3.3 Financial Model

The Goldilocks Network is supported through:

o Institutional investment (on-prem systems)
e Shared cost structures (quantum systems)
e Revenue generation:

Tuition

Research funding

Industry partnerships

Compute utilization
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4. WHY — The Strategic Rationale

4.1 Avoiding Extremes

Traditional models force institutions into suboptimal positions:

Model Limitation

Fully cloud-based Lack of control, rising cost

Fully on-prem  Limited scalability

Al-only Misses emerging quantum capabilities
Quantum-only  Limited current utility

Goldilocks Solution

The Goldilocks Network avoids these extremes by:

Balancing control, capability, and scalability across multiple layers.

4.2 Institutional Capability

The network enables universities to:

Build durable infrastructure, not temporary access
Train students on real systems, not abstractions
Conduct research at meaningful scale

Participate in shared innovation

4.3 Academic Differentiation

Participation in the Goldilocks Network positions institutions as:

Leaders in Al and quantum education
Innovators in integrated systems
Contributors to a national computing framework

4.4 Long-Term Impact

The Goldilocks Network establishes:

A new standard for academic infrastructure
A shared foundation for future research
A framework for responsible development of advanced systems



Conclusion

The Goldilocks Network™ is not simply a technical architecture.

It is a strategic framework that redefines how universities:

Build infrastructure

Educate students

Conduct research

Collaborate across institutions

Final Principle

The future of advanced computing is not defined by a single system,
but by the ability to integrate multiple systems into a coherent whole.

The Goldilocks Network is that integration.
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