
Executive Summary
Intel reports that Intel® Xeon® Scalable processors account for 70 percent of artificial intelligence (AI) data center 
inferencing.1 There appear to be several reasons behind this overwhelming popularity. Many organizations are finding that 
x86 data-center processors with built-in accelerators can boost performance without specialized software workarounds or 
expensive hardware add-ons. And in many cases, these AI-enhanced CPUs enable deployment of an open, unified platform 
that can deliver better performance for AI and non-AI workloads, and that can also help lower total cost of ownership (TCO).

A Faster AI Time to Solution
We see the benefits of AI in our everyday lives. AI is the “smart” behind voice-assisted speakers, curated online content, 
home security systems, autonomous vehicles, phone apps, suggested audio and video playlists, and many more 
technologies. Organizations across all industries are discovering how data-driven decision making holds the key to business 
and operational success. Businesses of all sizes, from local independents to global enterprises, are using AI to turn an 
endless sea of data into actionable insights. They use these insights to make their services and products stand out, to 
stay responsive and agile, and to get ready for future growth. If you are not using AI by now, you should realize that your 
competitors are. If you are already using AI, you might be wondering how you can make it work even better.

Even with the apparent growth of AI-driven business strategies, Prowess Consulting believes that many organizations are 
barely scratching the surface of the potential benefits they could gain. This is because the AI pipeline—data, model, and 
deploy—can require significant expertise to successfully build and deploy. We suggest that the solution to extracting more 
actionable insights from your AI pipeline begins with examining your hardware, the bones of your data-centric infrastructure. 
Today, the majority of workloads passing through the data and deploy stages of the AI pipeline are handled by CPUs, 
especially data-intensive preprocessing and inferencing. While graphics processing units (GPUs) dedicate the most cycles 
for DL training during the model stage, CPUs also contribute to machine learning (ML) algorithm processing and some deep 
learning (DL) workloads.

Technical business decision makers understand that CPUs, such as Intel Xeon Scalable processors, provide a more 
economical solution for running AI workloads than GPUs and other dedicated hardware. Your organization might be among 
those who choose these x86 data center CPUs to run inferencing workloads seven times out of 10.1 However, you might not 
be aware that you can improve AI performance and TCO even further by using the Intel Xeon Scalable processor’s built-in 
AI accelerators. These hardened AI accelerators are engineered to deliver highly performant processing for DL inferencing 
workloads during the deploy stage of the AI pipeline.

How Intel® CPUs Can Accelerate Your AI Pipeline 
Thinking outside of the graphics processing unit (GPU) box can reward you with faster time to solution for artificial 
intelligence (AI) and a lower total cost of ownership (TCO).
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If you already have Intel Xeon Scalable processors installed, you can use any number of open standards–based tools 
to tune your AI pipeline. Optimizing your existing infrastructure with software tools can upgrade AI performance 
more quickly and cost-effectively than buying, installing, and administering new hardware. Speaking of software, 
we recommend maintaining an open software environment, whether you are tuning existing hardware or installing 
new hardware. Open AI platforms, such as cnvrg.io®, can help unify your AI pipeline, so it performs better and is 
simpler to administer. Open-source frameworks, such as the popular TensorFlow™ and PyTorch® frameworks, 
allow your infrastructure engineers, app developers, and other IT staff to work with software, operating systems, 
and infrastructures they know how to build and support. Running ISV-certified, AI-optimized enterprise database 
applications, such as SAP HANA®, Microsoft® SQL Server®, Oracle® Database, or Oracle® Exadata® also helps ensure 
platform interoperability and reliability. An ISV-certified and open standards–based ecosystem can help prevent IT staff 
from having to integrate new stacks that require specialized knowledge to administer.

In short, if lower TCO and accelerated time to solution are important benefits to you, then CPUs with advanced AI 
capabilities, like Intel Xeon Scalable processors, could be an effective solution to your AI deployment challenges.

A Unified, Scalable AI Pipeline
An AI pipeline encompasses five data-processing workloads: 

• Data ingress

• Data exploration/preprocessing

• Model selection

• Training

• Inferencing 

So, it makes sense to examine the whole AI pipeline when seeking ways to optimize performance. Figure 1 shows 
an often-overlooked aspect of the AI pipeline, that the bulk of AI pipeline activity is devoted to data ingress, data 
exploration, preprocessing, and inferencing workloads. A less obvious point is that AI-accelerated CPUs are well-suited 
for DL training during the model stage.
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The AI pipeline

The three outer boxes represent AI pipeline stages.
The five inner boxes represent AI workloads.
Box sizes indicate relative levels of processor activity within the AI pipline.

Model Deploy

GPU + CPU

Model
selection

GPU + CPU

Training

CPU

Inferencing

Data

CPU

Data 
ingress

CPU

Data
exploration
and
preprocessing

Figure 1. Instead of focusing on one or two AI workloads, zoom out and investigate how you can improve performance across the entire AI pipeline

The importance of GPU-based processing for using large datasets when creating models cannot be dismissed—it is 
the preferred approach for parallel-processed model selection and training workloads. But as you can see, these two 
workloads represent just one stage in an AI pipeline, and not always the most active one. Workloads are constantly 
moving through the pipeline as data is ingested, models get trained, and processing shifts over to deployment testing 
and production. And workloads can cycle back to ingress, exploration, or preprocessing as new data is ingested.

Figure 1 shows how upgrading the GPU to improve model-stage performance might not be as beneficial as optimizing 
the CPUs to improve performance across the entire AI pipeline. Optimizing existing Intel Xeon Scalable processors, for 
example, is probably more cost-efficient than buying new GPU hardware. In addition to costing less, you could achieve 
greater overall performance because optimizing the CPUs improves processing across all workloads in the AI pipeline.2 
If you decide it is time for a hardware upgrade, investing in AI-enhanced CPUs is probably a better price-performance 
choice than upgrading dedicated AI accelerator hardware, such as GPUs. 

Unlike dedicated AI accelerator hardware, CPUs can be configured to automatically switch to processing non-AI 
data-analytics workloads as needed, keeping them from sitting idle. This scalable processing lets you extract greater 
operational efficiency across your data-centric infrastructure, which helps lower TCO. CPU scale-outs also help reduce 
processing time for certain workloads. For example, it might take eight Intel Xeon Scalable processors approximately 
16 hours to train an image recognition model during normal working hours. Automated scaling that recruits as many 
as 64 Intel Xeon Scalable processors can reduce this time by up to 4x during weekends and evenings.3 Not only 
does this improved processing efficiency deliver shorter time to solution, but it also means more workloads can get 
processed within a given period.
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Accelerated Preprocessing
The AI pipeline begins in the data stage with data ingestion and preprocessing. Data preprocessing constitutes the 
heaviest lift in today’s modern data pipeline, whether it’s for AI, data mining, high-performance computing (HPC), or 
data science.4,5,6 In a 2020 survey conducted by Anaconda, respondents reported that 45 to 66 percent of their data-
science pipelines were occupied by preprocessing.7 This percentage means that regardless of model selection and 
training performance, a slow data stage can delay your AI pipeline’s time to solution.

Data preprocessing is critical for achieving accurate ML-driven medical diagnoses, such as differentiating malignant 
cancer from a chronic health condition like diabetes.8 Preprocessing helps ensure that image classification and 
predictive models are generated from accurate, complete, and relevant data.

Preprocessing workloads are almost exclusively handled by CPUs, which are ideally suited for compute-intensive, 
single-node processing. GPUs typically remain idle during the data stage and kick in during the model stage. An AI-
accelerated CPU, such as an Intel Xeon Scalable processor, can help deliver high-throughput, low-latency processing 
for massive datasets,9 such as medical imaging files.

Pandas is a popular open-source library used for data preprocessing. The Intel® Distribution of Modin library enables 
Pandas to be scaled using one line of code. This scale-up implementation can boost 3rd Generation Intel Xeon 
Scalable processors’ preprocessing performance by up to 90x.3,10 Accelerated preprocessing enables 3rd Generation 
Intel Xeon Platinum 8380 processors to outperform AMD EPYC™ 7763 processors, which cannot be accelerated, on 
end-to-end workloads by up to 20 percent.11 

Faster Inferencing
Healthcare organizations are using Intel Xeon Scalable processors to improve AI-driven analyses of high- and super-
resolution medical imaging and structured reports. The faster a DL model can accurately analyze medical imaging, 
the earlier medical staff can make appropriate diagnoses and prescribe treatments. In an optimization test of the Huiyi 
Huiying Medical Technology Company’s AI-driven diagnostic platform, the Dr. Turing™ AI platform, Intel Xeon Scalable 
processors were optimized with the Intel® Distribution of OpenVINO™ toolkit. The accelerated platform showed 
improved inferencing performance in a breast cancer–detection model by as much as 8.24x, with a less than 0.17 
percent decrease in accuracy compared to the original AI deployment.12 In computed tomography (CT) image analysis 
for detecting signs of COVID-19 in patients, optimized Intel Xeon Scalable processors helped lower inference times as 
much as 35 percent from the baseline deployment.13 In both cases, these performance boosts were achieved by using 
software to optimize processors already in place, rather than buying new AI-dedicated hardware.

Product manufacturers are using AI solutions built on Intel Xeon Scalable processors to speed up production time, 
improve product quality, boost operational efficiency, and lower system downtime. According to byteLAKE, an 
industrial simulations and monitoring solutions provider, optimized Intel Xeon Scalable processors helped reduce 
computational fluid dynamics (CFD) simulation run times for liquid chemical production from a few hours to  
10–20 minutes, with more than 93 percent prediction accuracy—and without having to upgrade or overhaul the 
hardware infrastructure.14 
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An Open Software Ecosystem 

“OSS enables and increases AI adoption by reducing the level of mathematical and 
technical knowledge necessary to use AI.” 

– The Brookings Institution16

 
According to a report from The Brookings Institution, “How open-source software shapes AI policy,” open-source software 
(OSS) plays a major role in AI adoption and standardization.16 And we agree. Deploying an open software ecosystem for AI 
can help you reap the benefits of easier implementation, standards-based interoperability, best-practices testing, and de 
facto future-proofing.16 

It is generally acknowledged that proprietary solutions are not as economical to own and operate as open solutions. 
Proprietary platforms are also notorious for creating vendor lock-in, which usually means that add-ons and upgrades 
to improve performance will keep getting more expensive. Non-standard tools often require IT staff with specialized 
knowledge to develop, install, administer, and troubleshoot. A non-standard ecosystem is more likely to develop workloads 
that are siloed by application. Improving performance for a siloed AI pipeline can require complex workarounds or 
expensive infrastructure overhauls.

The Goldwind SE wind farm relies on an open software ecosystem for developing a highly responsive, multi-model solution 
that helps predict optimal electricity generation under ever-changing weather conditions. Its AI platform, which runs on 
Intel Xeon Scalable processors, integrates Apache Spark™, TensorFlow, Keras®, Apache® MXNet, and other applications, 
frameworks, and libraries into a single AI pipeline.17 The open platform integrates different data sources and software, 
which work together to rapidly develop, prototype, and deploy AI models. In power-prediction field trials, testers fed 30,000 
records into an LSTNet DL model (Apache MXNet framework) to generate 5,000 iterative optimizations. The improved 
AI pipeline delivered a wind-power prediction for a two-hour window within 50 ms of data ingress, 4x faster than the old 
solution, and with 79 percent accuracy, a 20 percent improvement.18

Open Tools, Heterogeneous AI Hardware
Open standards toolkits, such as oneAPI, SigOpt, Intel® oneAPI Deep Neural Network (Intel® oneDNN) library, and the Intel 
Distribution of OpenVINO toolkit, offer familiar, standardized interfaces that allow you to write once and deploy everywhere 
across your AI hardware. Free resources, forums, and support are provided through a highly knowledgeable, international 
open-source community of AI architects, developers, and administrators.

International users of Alibaba’s online services expect real-time responsiveness when interacting with AI-powered 
translation services such as natural language processing (NLP) and neural machine translation (NMT). DL workloads can 
use 32-bit floating-point precision (FP32), 16-bit brain floating point (BF16), or 8-bit integer low-precision (INT8). The lower 
the precision number, the faster the workload gets processed. Intel® Deep Learning Boost (Intel® DL Boost) enables 3rd 
Generation Intel Xeon processors to handle INT8-based inferencing for NLP, which not only delivers up to 3.1x better AI 
performance but also maintains higher accuracy than FP32-based inferencing running on previous-generation Intel Xeon 
Scalable processors.15 



6 |

Pre-optimized AI frameworks and libraries can help you get ML and DL deployments up and running at peak performance 
sooner. They can help you eliminate the time-consuming chore of building frameworks and foundational libraries 
from scratch, and then testing those frameworks and libraries. Intel Xeon Scalable processors natively support open 
AI frameworks and libraries like TensorFlow, PyTorch, scikit-learn®, and XGBoost to deliver as much as 10- to 100-fold 
performance improvements over unoptimized hardware infrastructures.19 

Figure 2. We envision the future of cost-efficient, high-performing AI deployments as an open software ecosystem running on heterogeneous hardware

As AI becomes an increasingly prevalent data-analysis tool for all types of industries, the future of AI deployment appears 
to be heading toward an open software ecosystem running on heterogeneous hardware. Heterogeneous computing directs 
traffic to the processor best suited for a particular AI workload. An open AI platform lets you plug in the high-performing 
GPU, CPU, or other AI accelerator hardware of your choice for a winning combination of price and performance.

Optimize Your Entire AI Pipeline
With operational efficiency, interoperability, scalability, performance, and TCO in mind, we recommend optimizing your 
installed CPUs before spending money on new hardware. CPUs with built-in AI accelerators are easily fine-tuned to 
deliver highly performant inferencing, while also saving you time and money. If you need to upgrade your AI hardware, we 
suggest the best price-performance strategy is installing x86 server CPUs with built-in AI accelerators. Intel Xeon Scalable 
processors fall into this category; they contribute processing to all workloads and help extend your AI pipeline seamlessly 
from the workstation to the data center or cloud, and to the edge. And because they are not dedicated accelerators, these 
CPUs can shift over to other compute-intensive workloads when AI demands are low. 

We suggest deploying AI on an open ecosystem, using open software, frameworks, and toolkits for optimizing, and 
debugging AI deployments. Not only will you be rewarded with a more streamlined AI pipeline that is simpler to administer, 
you will more likely be able to update and optimize your data infrastructure without resorting to expensive overhauls. 

You can learn more about improving AI performance, lowering your TCO, and future-proofing data centers, by reading  
Intel’s “Critical Considerations for AI Deployments.”
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