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1. CLUSTER EXPANSION CHRONOLOGY &
DEPLOYMENT PROFILE

The xAl compute footprint represents the most aggressive hyperscale infrastructure rollout in
modern data center history. The strategic pivot from retrofitted brownfield sites to purpose-built,
multi-state gigawatt campuses demonstrates a scaling velocity previously thought impossible.

Phase 1: Colossus 1 (Memphis, TN)

e Facility Setup: Retrofit of a 785,000 sq ft abandoned Electrolux manufacturing facility.

e Deployment Velocity: Core infrastructure brought online in a record 122 days.

e Initial Capacity: Launched with 100,000 NVIDIA H100 GPUs, rapidly scaling to 200,000
units.

e Grid Dependency: Anchored by 150 MW of power from the traditional TVA utility grid.

Phase 2: MACROHARDER Complex (Southaven, MS)

e Facility Setup: Greenfield purpose-built hyperscale campus located across the
Tennessee-Mississippi state line, engineered for maximum compute density.

e Expansion Target: An additional 455,000 Al accelerators, pushing the aggregate cluster
to 555,000+ GPUs.

e Scale Milestone: Designed to breach the 2 Gigawatt (GW) operational threshold,
establishing the foundation for a 1-million GPU interconnected cluster by 2027.

Metric Colossus 1 (Memphis) MACROHARDER (Southaven)
Footprint Type Brownfield Retrofit Greenfield Hyperscale Campus
Build Duration 122 Days 210 Days

GPU Capacity 100,000 — 200,000 455,000+

Peak Power Load 0.15 GW 1.20 GW

Est. CapEx ~$4.5 Billion ~$14.5 Billion

2. COMPUTE HARDWARE & CHIP SPECIFICATIONS

To achieve unparalleled Al training throughput and decentralized agent execution, the
infrastructure relies on a bifurcated hardware matrix combining industry-leading cloud



accelerators with mass-produced, cost-efficient edge logic boards. Total capital expenditures
across the Memphis-Southaven supercluster range between $18-20 Billion.

Cloud Training Backend (System 2 Foundation)

e Architecture: Transitioning from NVIDIA H100 arrays in Colossus 1 to high-density
NVIDIA Blackwell B200 clusters in MACROHARDER.

e Rack Topology: Blackwell racks are engineered for ultra-dense configurations, projecting
electrical loads exceeding 120 kW per rack. The cluster utilizes an advanced
InfiniBand/Spectrum-X Ethernet fabric with non-blocking topologies to ensure massive
east-west bandwidth for multi-trillion parameter model training.

Edge / Inference Node Integration (System 1 Foundation)

e Architecture: Integration of Tesla’s internal Al4 hardware (operating at a $650 tier cost
per board).

e Function: Rather than utilizing expensive B200s for basic inferencing, these highly
efficient Al4 nodes act as distributed execution environments. They handle low-latency
processing, localized code execution, and real-time visual parsing directly at the edge.

3. REASONING & NAVIGATION ARCHITECTURE: THE
SOVEREIGN DUAL MESH

The "Sovereign Dual Mesh" is the foundational orchestration layer unifying xAl's vast compute
resources. This software-hardware paradigm is designed to emulate full software
corporations—effectively replacing human software engineers with highly coordinated,
autonomous Al agent swarms.

System 1: The Execution Framework

e Hardware: Tesla Al4 Edge Nodes.

e Role: Operates as the "hands and eyes" of the system. System 1 handles low-latency,
real-time visual processing of digital environments (e.g., observing screens, interpreting
user intent through Ul mapping) and executes rapid local actions like autonomous mouse
and keyboard controls.

e Characteristics: Fast, reactive, high-throughput, and cost-efficient.

System 2: The Strategic Navigator

e Hardware: NVIDIA Blackwell / H100 Core Clusters.

e Role: Powered by the Grok Ultra LLM core, System 2 acts as the centralized brain. It
handles deep reasoning, complex logic planning, strategic navigation, and complex code
generation.

e Characteristics: Heavy-compute, highly analytical, and centralized.

The Sovereign Mesh Topology



The "Mesh" represents a decentralized orchestration protocol where independent Al nodes
operate autonomously but share verified states. When an agent encounters a complex problem,
System 1 executes the immediate visual triage and state verification, while querying System 2
for architectural direction. This eliminates centralized bottlenecks, allowing thousands of
autonomous agents to navigate systems, write software, and deploy infrastructure without
human intervention.

4. POWER GENERATION PARADIGM

Traditional utility grids cannot support the scaling vectors of the MACROHARDER campus. To
bypass regional grid constraints and extensive interconnection queues, xAl has deployed a
massive behind-the-meter generation strategy.

e Dedicated Power Plant: A permanent 1.2 GW natural gas power plant constructed in
Southaven, Mississippi.

e Generation Hardware: Composed of 41 stationary combustion turbines operating
independently of the local utility grid.

e Strategic Advantage: This self-generating microgrid shields the 555,000+ GPU cluster
from grid brownouts and circumvents the multi-year delays typically associated with
traditional utility step-down substation construction. It establishes MACROHARDER as a
sovereign energy entity capable of maintaining 99.999% uptime for continuous LLM
training cycles.

5. THERMAL FLUID DYNAMICS & LOOP
SPECIFICATIONS

Cooling a 1.2 GW facility housing Blackwell architectures requires abandoning traditional
air-cooling vectors in favor of advanced fluid dynamics.

e Colossus Transition (150 MW - 350 MW): The initial Memphis site relied on high-density
rear-door heat exchangers and localized liquid cooling loops capable of dissipating
roughly 150 MW, later scaled to an interim 350 MW thermal envelope.

¢ MACROHARDER Direct-to-Chip (D2C) Matrix (850 MW - 1 GW): To support the
extreme density of the B200 hardware, MACROHARDER implements a facility-wide
Direct-to-Chip (D2C) Water Loop System.

e Engineering Audit: Coolant is pumped directly over the GPU cold plates. The massive
thermal transfer is expelled via gigantic evaporative cooling towers. The current
engineering constraint involves scaling the facility's water recycling capabilities, as the
thermal dissipation step from 350 MW to a peak load of ~1 GW requires millions of
gallons of water cycling daily, necessitating the construction of dedicated municipal
wastewater recycling pipelines.
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