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token by token (or event by event)—the entire AI model (the weight matrix) must be loaded from

memory into the compute core for every single generated token. 

The Mathematical Problem: For a model with 70 billion parameters, 70 billion calculations must

be  performed  for  each  word.  The  compute  cores  of  the  GPU  could  accomplish  this  in

nanoseconds, but the HBM memory bus throttles the process to milliseconds. The GPU is

"memory bound."

The Industry Workaround: To utilize GPUs efficiently, requests are aggregated (batching). Only

when, for example, 64 requests are present does the GPU compute. For real-time systems

like NationFiles, this results in unacceptable latencies.

2. THE MICROARCHITECTURE OF THE LPU (TENSOR STREAMING PROCESSOR)

The LPU solves  this  problem through a  complete  reconfiguration  of  the  silicon  topology.  It

abandons  the  classic  multi-core  design  and  utilizes  the  concept  of  the  Tensor  Streaming

Processor (TSP).

2.1 Native SRAM Integration

Instead of relying on external  memory (DRAM/HBM),  the LPU exclusively uses  SRAM (Static

Random Access Memory), which is built directly onto the chip.

Geometric  Locality: The  SRAM  is  physically  arranged  in  dense  memory  banks  directly

adjacent to the vector and matrix execution units (ALUs).

Bandwidth: The  internal  memory  bandwidth  of  an  LPU  reaches  values  exceeding  80

terabytes per second (TB/s)—that is 30 to 40 times that of modern HBM systems.

Data Access: The entire AI model of the Naciro Engine resides stationary within the SRAM.

The data  does not  have to  traverse external  buses.  The memory bottleneck is  physically

eliminated.

2.2 Spatial Functional Units (Spatial Architecture)

While a conventional CPU possesses a mixture of memory, vector, and matrix units in every

core, the LPU deconstructs this layout. The chip is divided into specialized, gigantic functional

zones:

Matrix  Execution  Units  (MxM): Exclusively  responsible  for  high-density  tensor

multiplications.

Vector Execution Units (VXM): For non-linear mathematical operations and activation

functions.

Switch Execution Units (SXM): For the highly precise routing of data streams.

Memory Units (MEM): The SRAM banks.
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4.1 Deterministic Routing

Because the LPU system operates deterministically,  this property extends to the network as

well.  Multiple LPUs are wired directly to one another (Direct Connect Interconnects)  without

traditional network switches.

Software-Scheduled Network: The compiler orchestrates the network. Chip A dispatches a

data  packet  because the compiler  knows that  on Chip B,  in  exactly  120 clock  cycles,  the

receiving unit will be free. 

Synchronous Clusters: A cluster of thousands of LPUs acts logically and temporally like a

single, gigantic silicon die. The so-called "tail latency" (the time spent waiting for the slowest

chip in the cluster) is effectively reduced to zero.

5. IMPLEMENTATION OF THE LPU IN THE NACIRO ENGINE

For the  NationFiles ecosystem, the LPU architecture is not just a performance upgrade; it is

the physical prerequisite for realizing the platform architecture (Layers 1-3).

5.1 Batch Size 1 Performance (Real-Time Focus)

While  GPUs require  large batches (bundles  of  requests)  to  be efficient,  the LPU delivers  its

maximum performance at Batch Size 1. 

Operational Significance: When a critical  news alert (e.g.,  breaking news about a border

incident) arrives in the NationFiles Source Directory, the Naciro Engine does not have to wait

for  further  reports  to  arrive.  The  LPU  processes  this  single  data  point  with  maximum

utilization in milliseconds. This enables true "Real-Time Intelligence."

5.2 Layers 1 & 2: Ingestion and Neural Reproducibility

In Layers 1 and 2, raw OSINT signals are normalized and filtered through the engine's neural

networks. The  temporal determinism of the LPU ensures scientific integrity: the geopolitical

assessment is 100% reproducible. Given the exact same data input, the system is guaranteed to

deliver  the  same  output  in  the  exact  same  time,  as  stochastic  hardware  noise  has  been

eliminated. This is essential for audits and the Validation and Verification Report (VVR).

5.3 Layer 3: Predictive Modeling and the NFSI

The  generation  of  the  NationFiles  Stability  Index  (NFSI) is  based  on  "Cascading  Effects"

(causality chains).

Forex-Geopolitics-Nexus: A currency fluctuation leads to inflation, which leads to civil unrest,

which  in  turn  affects  supply  chains.  This  autoregressive  simulation  of  "what-if"  scenarios

across 195 nations requires hardware that is not blocked by the von Neumann bottleneck.

• 

• 

• 

• 

nationfiles.com | Technical Note: The Large Processing Unit (LPU) Architecture | 2026-04-25 23:05:49 UTC | Page 5 of 7


	Technical Note: The Large Processing Unit (LPU) Architecture
	Technical Note: The Large Processing Unit (LPU) Architecture
	2. The Microarchitecture of the LPU (Tensor Streaming Processor)
	2.1 Native SRAM Integration
	2.2 Spatial Functional Units (Spatial Architecture)

	5. Implementation of the LPU in the Naciro Engine
	5.1 Batch Size 1 Performance (Real-Time Focus)
	5.2 Layers 1 & 2: Ingestion and Neural Reproducibility
	5.3 Layer 3: Predictive Modeling and the NFSI



