
Detailed Explanation of the Internal
Structure of Server AI

Article Overview

An AI server is a specialized computing system designed for massive parallel processing, combining GPUs,

high-bandwidth memory, fast storage, advanced interconnects, and a tailored software stack to efficiently

handle AI workloads.

Hardware Components

Compute Units: AI servers rely heavily on GPUs or AI accelerators rather than just CPUs, as modern AI

models require thousands of parallel computations for tasks like deep learning and large language model

training . Multiple GPUs are often connected via high-speed interconnects such as NVLink or CXL to enable

rapid data sharing between processors . Memory Hierarchy: AI workloads demand fast access to large

datasets. Servers use tiered memory systems, including DDR5 system memory for general data and High

Bandwidth Memory (HBM) integrated on GPUs for ultra-fast access . Disaggregated or pooled memory

models allow multiple nodes to share memory dynamically, overcoming bottlenecks in large-scale AI training

. Storage: AI servers employ NVMe SSDs or other ultra-fast storage solutions to handle massive datasets. The

storage subsystem must sustain high throughput to prevent GPUs from idling while waiting for data .

Interconnects: Internal fabrics like NVLink or CXL connect GPUs and CPUs, while external fabrics

(Ethernet-based AI fabrics) coordinate data movement across server clusters, ensuring high-speed

communication for distributed AI workloads . Cooling and Power: High-density AI servers generate

significant heat. Advanced air, liquid, or immersion cooling systems are used to maintain optimal operating

conditions, ensuring reliability and sustained performance .

Software Stack

AI servers run a specialized operating system and AI frameworks such as TensorFlow or PyTorch, optimized

to leverage the hardware efficiently . The software stack manages resource allocation, workload distribution,

and parallel execution, ensuring that GPUs and memory are fully utilized.

Workflow and Data Handling

o Data Ingestion: Data is read from storage and loaded into system memory, then moved to HBM for GPU

processing .

o Model Execution: AI computations are performed in parallel across multiple cores, often processing large

batches simultaneously to maximize throughput .

o Interconnect Coordination: High-speed internal and external fabrics ensure data flows efficiently between

GPUs and across server clusters .

o Output Delivery: Results are aggregated and sent to storage or downstream applications, maintaining

consistency and performance .
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Summary

The internal structure of an AI server is a carefully orchestrated integration of specialized hardware and

software, designed to handle the unique demands of AI workloads. By combining parallel compute units,

tiered memory, high-speed storage, advanced interconnects, and optimized software, AI servers achieve the

performance and scalability required for modern machine learning and deep learning applications .

This article will introduce you to the core concepts of AI servers, their architecture, and functionality.

How to Pick the Right CPU for Your AI Server? Our analysis begins, as all dissertations about servers must,

with the

About this Document This document is a generic design document for building network infrastructure for

high-performance AI clusters.

Large Language Models (LLMs) are AI systems designed to understand, process and generate human-like

text. They

What Is an AI Server? Servers, simply put, are computers that provide a specific service to users or businesses,

such as access to a

Conclusion Understanding the internal structure and embeddings of AI models reveals how

Discover what an AI server is, how it differs from traditional servers, when should use one, and what to expect

from AI

The Brains Behind the Brawn: Demystifying AI Servers Imagine a computer system specifically designed to

power the

AI servers are perfectly suited to training AI models. They have advanced hardware and software in order to

Artificial intelligence (AI) is being adopted across all industry sectors and the growing need to run AI (as well

as

AI servers are strategically architected from AI hardware components to support AI workloads from edge to

cloud. Critical elements
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During training, the server uses algorithms to identify patterns and adjust model parameters to improve

What is an AI server? AI servers are high-performance computing systems designed to process complex

artificial intelligence

Artificial intelligence (AI) is the capability of computational systems to perform tasks typically associated

Artificial intelligence (AI) is the ability of a digital computer or computer-controlled robot to

Fan Module: Located at the front, the fan module consists of eight fans, which align with the standard 8U

configuration
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