
An IDC Business Value White Paper, sponsored by Intel

October 2021  |  IDC Doc. #US48232221

Peter Rutten
Research Director, Infrastructure Systems, Platforms 
and Technologies Group, Performance Intensive 
Computing Solutions Global Research Lead, IDC

RESEARCH BY:

Matthew Marden
Research Director,
Business Value Strategy Practice, IDC

The Business Value
of Intel-Optimized
Open Source Software



22IDC Business Value White Paper, sponsored by Intel
October 2021  |  Doc. #US48232221

The Business Value of Intel-Optimized Open Source Software

Navigating this White Paper 
Click on titles or page numbers to navigate to each section.

Business Value Highlights  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3
Executive Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3
Situation Overview   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .4

The Rise of Performance-Intensive Computing   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .4
Performance-Intensive Workloads  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .4
  Artificial Intelligence   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .4
  Modeling and Simulation   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .5
  Big Data and Analytics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5

PIC Infrastructure Software . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5
Intel-Optimized Open Source Software Solutions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .6
The Business Value of Intel-Optimized Open Source Software   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .8

Study Demographics  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .8
Choice and Use of Intel-Optimized Software . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .9
Business Value and Quantified Benefits of Intel-Optimized Software   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  10

Optimized Use of IT Infrastructure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12
IT Staff Efficiencies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13
Development Gains . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15
Performance and Analytics Benefits  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .17
Business Benefits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19

ROI Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20
Challenges/Opportunities   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  21

For Businesses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21
For Intel  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 22

Conclusion  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22
Appendix . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23

Methodology  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23
About the Analysts   .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 24



33

The Business Value of Intel-Optimized Open Source Software

Table of ContentsIDC Business Value White Paper, sponsored by Intel
October 2021  |  Doc. #US48232221

Click on highlights below to navigate to related content within this white paper.

BUSINESS VALUE HIGHLIGHTS

Executive Summary
The demand for computational power worldwide is driven by an insatiable appetite        
to reduce the time to value from data sets that are increasing in a nonlinear manner.    
The three largest performance-intensive computing (PIC) workload segments are artificial 
intelligence (AI), modeling and simulation (M&S), and big data and analytics (BDA).
IDC is seeing an increasing number of server, storage, and processor vendors develop 
PIC stacks that consist of optimization layers, abstraction layers, orchestration layers, 
development layers, and data science layers, all designed to seamlessly operate 
together. Processor and coprocessor manufacturers have a unique role in that they are 
focused on specifically optimizing their processors for PIC workloads and making the 
integration and use of their chips easier. Among them, Intel stands out as a proliferate 
developer of, and contributor to, open source software that optimizes Intel-based 
infrastructure for PIC workloads and that helps developers work more efficiently.              
In this business value study, we will quantify the value that businesses derive from    
Intel-optimized open source software and we will present the results as value
per developer.

To this end, IDC spoke with 10 organizations that have invested in Intel-optimized 
versions of open source software. Study participants described achieving important 
incremental gains in the efficiency and performance of their open source software 
through their investment in Intel optimization.

IDC calculates that based on study participants’ knowledge and estimates, 
these interviewed Intel customers will achieve benefits worth an average 
of $245,300 per developer working in their Intel-optimized software 
environments ($8.77 million per organization) by: 

 Lowering hardware infrastructure costs through optimized use of servers and   
other hardware as the result of improved performance and use patterns

 Reducing IT staff time required for management and support by leveraging 
enhanced software functionality and performance

367%   
three-year ROI

6 months    
to payback 

19% lower    
IT infrastructure costs

40% more    
efficient IT infrastructure teams

49% faster      
to deliver new applications

91% more       
new features per year

85% less   
unplanned downtime 

64% faster     
to run queries

7% total      
revenue gain
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 Enabling streamlined development activities by allowing for ease of deployment 
across architectures and providing developers with tools that reduce the need for 
repetitive work

 Achieving better business results through accelerated and enhanced analytics 
activities and substantial improvements in software and system performance that 
help target and address revenue opportunities

Situation Overview
The Rise of Performance-Intensive Computing
The demand for computational power worldwide is driven by an insatiable appetite 
to reduce the time to value from data sets that are increasing in a nonlinear manner. 
Computational approaches are therefore constantly evolving so that the resulting 
architecture can get ahead of the data growth curve and deliver timely insights before 
the data expires or becomes stale. 

IDC defines performance-intensive computing as the process of performing large-scale 
mathematically intensive computations, commonly used in artificial intelligence, modeling 
and simulation, and big data and analytics use cases. It is also used for processing large 
volumes of data or executing complex instruction sets in the fastest way possible.

Performance-intensive computing does not dictate specific computing and data 
management architecture nor does it specify computational approaches. However, 
certain kinds of approaches such as accelerated computing and massively parallel 
computing have naturally gained prominence, as have CPUs with features like high core 
counts, high I/O and memory bandwidth, and software optimizations. 

Performance-intensive computing is also deployment agnostic — it exists in on-premises 
datacenters, at managed services providers, in public clouds, and at the edge. 

Performance-Intensive Workloads
The three largest PIC workload segments are artificial intelligence, modeling and 
simulation, and big data and analytics.

Artificial Intelligence
Artificial intelligence includes deep learning that consists of neural networks with 
large numbers of parameters (often millions, sometimes billions) that define the model 
and large amounts of data to train the model. This is a computationally demanding 
process that requires parallel and distributed algorithms running on clustered compute.               
AI compute infrastructure for deep learning, machine learning, and inferencing is 
typically designed in the form of clusters with density-optimized, distributed memory and 
accelerators such as GPUs or FPGAs.
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Modeling and Simulation
In modeling and simulation, complex scientific problems are often addressed with 
parallel programming on clusters to improve throughput or response time or allow 
for a larger problem size. These types of problems are often executed on batch      
processing-oriented, queue-based systems. For example, the goal may be to run 
multiple instances of a sequential program with different data sets, to run one instance  
of a parallel program as multiple processes, or to run that single instance with a very 
large data set, using a combination of multiple local memories.

Big Data and Analytics
Big data and analytics includes distributed or MapReduce methodologies for big data 
mining. The distributed approach relies on data parallelism that divides a data set in 
subsets and executes each subset with a different algorithm and then combines the 
results. MapReduce consists of a Map procedure that filters and sorts the data and a 
Reduce procedure that executes a summary operation on the filtered and sorted data.

PIC Infrastructure Software
IDC is seeing an increasing number of server, storage, and processor vendors develop 
PIC stacks that consist of optimization layers, abstraction layers, orchestration layers, 
development layers, and data science layers, all designed to seamlessly operate 
together. These stacks typically combine open source software, proprietary software, 
and nonmonetized commercial software (such as CUDA) that is intended to optimize the 
performance of infrastructure components and help IT infrastructure teams, developers, 
and data scientists collaborate on a predesigned stack without having to build it 
themselves. For example, IDC has mapped out such a stack for AI workloads, which we 
refer to as the “IDC AI Plane” (see Figure 1).

FIGURE 1
The IDC AI Plane

Source: IDC, 2021
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This AI Plane can easily be drawn with only open source software, as the availability 
of open source projects to run PIC workloads has skyrocketed. A Kubernetes- based 
AI Plane, for example, enables leveraging heterogenous hardware resources 
simultaneously, such as CPUs and GPUs, through the construct of autoscaling groups. 
Ceph is a widely adopted open source data persistence platform that provides support 
for file, block, and objects. Apache Spark is a popular open source data lake software. 

The Kubernetes platform also has a rich ecosystem to support AI applications and AI 
pipelines. Jupyter is a widely used machine learning workflow tool. Kubeflow eases 
model life-cycle management. Pipelines is an open source tool for managing the AI data 
pipeline. Various marketplaces help share and collaborate on machine learning models. 

A Kubernetes-based AI Plane provides the consistency, scale, and flexibility to build, test, 
and deploy AI applications across on-premises and public cloud environments. Such an 
implementation is widely adopted by end users across various verticals. Note that public 
cloud service providers offer various components of the AI Plane as services.

Processor and coprocessor manufacturers have a unique role in that they are focused on 
specifically optimizing their processors for PIC workloads and making the integration and 
use of their chips easier. Their stacks can include programming models (e.g., OpenCL 
or Python), scale-out communication libraries (e.g., Open MPI), math libraries portability 
frameworks like ONNX, tools such as system management, cluster deployment like 
docker, and apps and frameworks. 

Intel-Optimized Open Source 
Software Solutions
An underreported story in the open source community is the fact that in the top 20 
companies that are contributing to open source software there is only one participant 
that is not a pure-play software company, namely Intel. In 2020, Liferay, Red Hat, 
Microsoft, Google, and the Apache Foundation led the open source contributor rankings, 
immediately followed by Intel. 

Intel does a vast amount of work to develop open source software, to enable open 
source communities, to establish open source standards, and to optimize open source 
software that runs on Intel hardware. Intel’s open source technologies are applicable for 
all deployment scenarios — on premises, in the public cloud, in a hybrid cloud, or at the 
edge — and they enable faster data movement, improved storage capacity, and greater 
processing power. 
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The company focuses on PIC workloads with its open source work, 
specifically AI, analytics, HPC, 5G, and intelligent edge. A sixth focus area    
is media and entertainment. Further:

 For AI and analytics, developers can take advantage of Intel’s AI Analytics Toolkit, 
which includes Intel-optimized frameworks such as TensorFlow, PyTorch, XGBoost, 
Modin, NumPy, and scikit-learn. Analytics workloads can also benefit from Intel’s 
optimized Apache Spark.

 HPC workloads benefit from Intel’s oneAPI, which contains an HPC Toolkit with 
Intel-optimized tools such as a C++ Compiler with OpenMP, an MPI Library, Inspector, 
a Fortran Compiler, a Cluster Checker, and a Trace Analyzer and Collector. Intel has 
also developed optimized versions of OpenHPC, GROMACS HPC, and NAMD for 
HPC. Intelligent edge workloads can be boosted with Intel’s oneAPI, which includes 
an IoT Toolkit with such Intel-optimized tools as C++ Compiler, Inspector, Linux Kernel 
Build Tools, Eclipse IDE, and IoT Connection Tools. Intel has further optimized the 
OpenNESS toolkit for Intelligent Edge.

 5G is enhanced with an Intel-optimized version of Flex RAN and OpenRAN as well    
as with Open MPI.

 For media and entertainment, oneAPI includes a rendering toolkit with Intel-optimized 
versions of Embree, OSPRay, OpenSWR, Open Volume Kernel, and Open             
Image Denoise.

For all these workloads, Intel provides the OpenVINO toolkit, which contains an 
inference engine, a data labeling tool, a quantization tool, a model optimizer, DL 
Streamer, and OpenCV. And there is an optimized Python version that developers can 
take advantage of across these workloads, as well as an optimized DPC++/C++ compiler.

From a cloud perspective, Intel has a range of open source tools that improve cloud 
workload development and performance, including Storage Performance Developer 
Kit (SDPK), Intelligent Storage Acceleration Library (ISA-L) for storage compression, the 
Data Plane Development Kit (DPDK), VTune, and the Persistent Memory Development Kit 
(PMDK). 

For the operating layer, Intel provides and optimized Linux kernel and KVM, as well as 
optimized Linux distributions of Ubuntu, SLES, RHEL, and CentOS. For containerization 
and orchestration, Intel has optimized OpenStack and Kubernetes and, in addition, 
provides Intel Data Center Manager.

These open source software, tools, and libraries from Intel help developers develop 
faster; they improve Intel-based infrastructure performance, and they reduce cost in 
the cloud and on premises by allowing businesses to run with higher performance on 
less hardware. In the section that follows, we will share the results of the IDC study to 
determine the quantified business value of this Intel-optimized open source software. 
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The Business Value of Intel-Optimized 
Open Source Software

Study Demographics
IDC conducted research that explored the value and benefits for organizations using            
Intel-optimized open source software. The project included 10 in-depth interviews,   
conducted in 2021, with individuals at organizations using Intel-optimized software solutions 
who have significant practical knowledge of the benefits and costs related to their use.   
Based on data and estimates provided during these interviews, the purpose of the study is
to develop an in-depth, nontheoretical understanding of the impact of Intel-optimized 
software to organizations’ IT costs, software development activities, software performance, 
and business results.

Table 1 presents study firmographics for the interviewed Intel customers. Collectively, 
interviewed organizations shared an enterprise profile, with an average of 2,603 employees 
using an average of 107 business applications and supported by an average IT staff of 631 
with annual revenue averaging $490.7 million (medians of 1,575 employees and revenue of 
$325 million). Organizations participating in the study are all based in the United States and 
provided experiences from a broad range of industry verticals including software (2), financial 
technology, healthcare, healthcare technology, IoT, IT services, securities and investment, 
technology, and telecommunications. 

As a group, the business focus of the interviewed Intel customers is highly technology 
oriented. Similar to most of today’s modern enterprises, IT performance and software 
development are key to the success of their business activities, including their ability to        
sell IT-based solutions and deliver high-quality services and products to their customers.

TABLE 1

Demographics of Interviewed Organizations

Average Median

Number of employees 2,603 1,575

Number of IT staff 631 171

Number of business applications 107 40

Revenue per year $490.7M $325.0M

Countries United States

Industries Software (2), financial technology, healthcare, healthcare technology, 
IoT, IT services, securities and investment, technology, and telecom

n = 10, Source: IDC In-depth Interviews, June 2021
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Choice and Use of Intel-Optimized Software
The Intel customers interviewed by IDC shared their motivations for investing in Intel 
optimization for their open source software environments to serve their organizations’ 
needs. Collectively, the interviewed Intel customers found that using the free versions   
of open source software resulted in performance that fell short of expectations and 
needs. Product support, optimized performance, greater scalability, enhanced platform 
stability, and increased cost-effectiveness were all noted as drivers in investing in     
Intel-optimized software.

The following are some of the specific motivations that drove interviewed 
organizations to select Intel-optimized software: 

 Unified platform and support — technology:
 “We tried the open source free approach … [and] went with Intel-optimized software 

for the unified end-to-end big data infrastructure and analytics. Optimization and 
scalability were the main reasons, as well as Intel support.” 

 Better-matched performance to workload — healthcare:
 “We went through a process of looking at which systems required high CPU 

usage and storage and which systems require a lot more resources as part of our        
‘cloud-forward’ initiative.” 

 Stability and cost efficiencies — IT services:
 “Our developers were trying to build just from open source. Intel brought stability 

into their camp, which was a huge cost saving for them because there was no more 
downtime when a sensor or a microprocessor fails.” 

Organizations in the study use a variety of open source software solutions that are 
developed (e.g., oneAPI Base Toolkit, OpenVINO) or optimized (e.g., Python, OpenStack, 
Kubernetes, Apache Spark, OpenNESS toolkit, and various OS layers) by Intel. Most of 
the interviewed organizations reported that they are using several Intel-optimized open 
source software solutions to support and run their businesses. 

Table 2 (next page) details the interviewed organizations’ use of Intel-optimized software. 
All told, the applications and business tied to Intel-optimized software represented a 
substantial portion of overall revenue, on average accounting for more than a third (37%) 
of total revenue generated.
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Business Value and Quantified Benefits
of Intel-Optimized Software
IDC’s research articulates the value for study participants of investing in           
optimization from Intel for open source software they use to run their businesses. 
With Intel-optimized software, study participants benefit from enhanced software 
performance and functionality, resulting in infrastructure cost savings, development 
productivity gains, and more efficient and effective use of open source software to 
generate improved business results.

Study participants spoke in detail about how they are generating strong and 
differentiated value through their use of Intel-optimized software solutions: 

 Real-time services and performance demanded by business — securities and 
investment services:

 “Our business gets near real-time services with Intel-optimized software. We also  
now have flexibility and can provide an efficient workflow engine so that, if they   
have to manage a campaign, for example, then they have better performance and 
time to market.” 

 Improved performance translates to business — software:
 “We get faster processing time with Intel-optimized software, so higher throughput     

to question and answer and our models execute faster. We can run more models, 
which is important in terms of business opportunities.”

 Better customer experience, faster to market — IoT:
 “The whole company is impacted by the increase in performance with Intel-optimized 

software. We are the ones that are working on our digital recognition service.         
Our customers are impacted by the speed to market and the increase in performance 
once it gets to production.” 

Average Median

Number of physical servers 2,023 23

Number of virtual machines (VMs) 4,138 208

Number of terabytes (TBs) 4,377 375

Number of business applications 36 18

Number of internal users of applications 780 373

Revenue 37% 38%

n = 10, Source: IDC In-depth Interviews, June 2021

TABLE 2
Intel-Optimized Software Environments
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As shown in Figure 2, IDC calculates that interviewed organizations will 
realize benefits worth an average of $245,300 per developer ($8.77 million 
per organization) in the following areas (see the Appendix for details on the 
Business Value methodology):

 Business productivity benefits:
 Interviewed Intel customers leverage improved performance and analytics 

capabilities to realize significant revenue and analytics team productivity gains.      
IDC calculates that they will realize revenue and productivity gains worth an annual 
average of $116,500 per developer ($4.17 million per organization).

 IT staff productivity benefits:
 Interviewed Intel customers enable their DevOps and other development teams 

to more effectively deliver applications and new functionality to their customers 
and employees and also require less IT time to run and support their open source 
software environments. IDC puts the value of IT efficiencies and productivity gains    
at an average of $65,700 per developer per year ($2.35 million per organization).

 IT infrastructure cost reductions:
 Interviewed Intel customers require less server and other hardware to run    

equivalent application workloads. As a result, they will realize IT infrastructure cost 
savings that IDC values at an annual average of $59,100 per developer ($2.11 million 
per organization).

 Risk mitigation benefits:
 Interviewed Intel customers reduce the frequency and impact of unplanned outages 

affecting their open source software, thus realizing productivity and revenue gains 
worth an annual average of $4,100 per developer ($145,500 per organization).

$4,100 

Business productivity 
benefits

IT staff productivity 
benefits

Average annual benefits per developer: $245,300

IT infrastructure 
cost reductions

Risk mitigation 
benefits

FIGURE 2
Average Annual Benefits per Developer

n = 10, Source: IDC In-depth Interviews, June 2021

$116,500 

$65,700 

$59,100 
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Optimized Use of IT Infrastructure
“You get what you pay for.” That old saying has been around for a long time, and the 
interviewed organizations’ experiences with free open source software demonstrate 
that the avoidance of licensing and support costs did not offset the costs that lower 
performance and diminished ability to leverage open source software to its fullest 
potential create in terms of additional infrastructure resources required for running 
equivalent environments. Disadvantages associated with free open source software 
include lower software performance, lack of hardware optimization, and IT infrastructure 
use inefficiencies. However, the organizations in the study found that the deployment 
of Intel-optimized versions of open source software morphed those free open source 
software burdens into benefits of more efficient infrastructure utilization and lower 
overall infrastructure costs related to running these open source software solutions.

By using Intel-optimized software, organizations benefited from:

 Much more efficient infrastructure use — software:
 “It would cost us three times more and we would require three times the number       

of physical servers at the edge for what we are able to do with only one server now 
with Intel-optimized software.” 

 Ability to match capacity to business needs — telecom:
 “We are definitely more scalable now with Intel-optimized software because we have 

each unit running certain sessions. We’re not overprovisioning, and we can keep 
20–30% available for our peak hours.” 

 Streamlined IT infrastructure foundation — technology:
 “If we had the free version instead of Intel-optimized software, we’d need more 

physical servers. That’s the challenge and one of the reasons that we went to the 
Intel architecture … I think we’d need an additional five physical servers.” 

 Cost-effective performance — financial technology:
 “We’re ingesting more data and getting more insight with Intel-optimized software 

because it’s optimized and faster. We could have done it before, but we would have 
had to take on more infrastructure costs.”

 Higher workload density — IT services:
 “We have almost 50,000 IoT devices running with Intel-optimized software. On the 

free version, we would probably only have around 30,000. That’s because they 
require much more performance.” 

Figure 3 (next page) provides a visualization of the server and hardware performance 
efficiencies that the interviewed organizations realized through software optimization 
with Intel. The interviewed organizations found that leveraging Intel-optimized open 
source software enabled the support of equivalent workloads with less hardware, with 
an average 19% reduction in the number of physical servers required. The average total 
three-year cost of each virtual machine (VM) run by study participants, including both 
initial and annual costs, was reduced from $8,205 to $6,674 — a savings of $1,531 per VM. 
Given that the organizations participating in the study maintained more than 4,000 VMs 
on average, the total cost savings that accrued to each organization were considerable.
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19%
lower

$1,785 

$4,888 

$2,195 

$6,010 

IT Staff Efficiencies
The interviewed organizations reported that IT infrastructure teams benefited from 
some of the functionalities enabled by Intel-optimized software. One organization              
found that less staff support was required and that maintenance costs were reduced. 
And, with the lessened demand upon IT staff in responding to routine maintenance  
tasks, focus could be redirected to more productive tasks such as better business 
support and faster resolution of production issues. An interviewed securities and 
investment services organization described how use of Intel-optimized software has 
transformed its IT infrastructure team: “Our maintenance cost has been reduced 
significantly. We’ve gone from needing eight to nine people to two people. And we  
utilize those eight to nine people’s skills on other things, including better business 
support, better support, and faster resolution of production issues.” 

Table 3 (next page) quantifies the IT infrastructure team staffing impact enabled by 
Intel-optimized open source software for study participants. The number of full-time 
employees required to complete equivalent workloads was reduced by 40%, or the 
equivalent of opening up 4.5 FTEs’ worth of time to support growing environments or to 
handle other IT and business projects.

Before/without Intel-optimized 
software

With Intel-optimized 
software

FIGURE 3
Three-Year Cost per Virtual Machine 
($ over three years per virtual machine)

$8,205

$6,674

  Initial

  Annual

n = 10, Source: IDC In-depth Interviews, June 2021
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Similarly, interviewed organizations found that Intel-optimized environments facilitated 
improved support and help desk productivity as improved performance means that 
they must provide less support and address fewer issues. Table 4 depicts the help desk 
team efficiencies reported by organizations participating in the study. Their help desk 
ticket volume per year fell by an average of 34%, while the time required to handle each 
ticket was reduced by an average of 25%. As a result, the number of full-time help desk 
employees required to handle equivalent workloads was reduced by an average of 68%, 
with a corresponding average savings for study participants of more than 14 FTEs of staff 
time required for responding to equivalent workloads.

Before/Without 
Intel-Optimized 

Software

With
Intel-Optimized 

Software
Difference Benefit

FTEs required for equivalent workloads 11.3 6.7 4.5 40%

Value of staff time required for equivalent 
workloads $1.1M $0.7M $0.5M 40%

n = 10, Source, IDC In-depth Interviews, June 2021

Before/Without 
Intel-Optimized 

Software

With
Intel-Optimized 

Software
Difference Benefit

Number of tickets per year 57,700 38,300 19,400 34%

Time to handle per ticket (hours) 7.1 5.3 1.8 25%

FTEs required for equivalent workloads 20.9 6.7 14.1 68%

Value of staff time required for equivalent 
workloads $2.1M $0.7M $1.4M 68%

n = 10, Source, IDC In-depth Interviews, June 2021

TABLE 3
IT Infrastructure Team Impact

TABLE 4
Help Desk Team Impact
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Development Gains
As a group, interviewed organizations agreed that Intel optimization provided a number 
of development-related benefits. Many open source software solutions, including those 
used by study participants, are development focused, and organizations participating in 
the study found that Intel optimization enhances the functionality and usability of these 
solutions in supporting and driving their development activities.

Intel-optimized oneAPI Base Toolkit, for example, enables portability where 
development teams could write code once and then deploy on multiple architectures.            
Interviewed organizations using Intel-optimized oneAPI Base Toolkit were able to reduce 
costs and complexities associated with the use of multiple development architectures. 
Similarly, interview participants using Intel-optimized OpenNESS Toolkit reported greater 
ease in moving apps from cloud computing to edge computing. And the organizations’ 
developers were not required to be as knowledgeable about the edge platform or 
underlying compute fabric that would host their apps when moving them from cloud      
to edge.

Individually, organizations participating in the study reported a range of        
development-related benefits enabled by Intel-optimized open source software. 

Study participants provided specific examples of these development-focused 
benefits of Intel optimization: 

  Cross-development team efficiencies — technology:
 “Our pipeline development team has roughly 25 people who are saving around 50% 

of their time with Intel optimization. The application management group, which is a 
different 15 people, is saving around 20% of their time.” 

  Developers benefit from improved query and application performance — SaaS:
 “Query times, execution times, application performance — all of those things have 

improved with Intel-optimized software. Over time, we have 400 developers who 
are going to use Intel-optimized software … [and] the developers are 20% more 
productive with Intel-optimized software.” 

  Faster to market with more consistent platform — telecom:
 “Using this Intel-optimized software toolkit saves a lot of time, because we don’t have 

to do development from scratch … We save time when there’s already a server or 
Java client. We’ve cut development time by 40%.” 

Table 5 (next page) represents the impact of Intel-optimized open source software on 
application development key performance indicators (KPIs) for organizations participating 
in the study. On average, development teams were able to release 85% more new 
applications per year and 91% more new features, highlighting the substantial impact on 
their ability  to bring new technological solutions and functionalities to their employees 
and customers. Meanwhile, application development life-cycle time spans were reduced 
by 49% for new applications, a time savings of more than three months on average. 
Likewise, the development life cycle for new features was reduced by an average of 
more than one month (4.6 weeks), a 61% improvement.
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Figure 4 provides a summation of the overall productivity gains experienced by the 
development teams of interviewed organizations. IDC calculates that DevOps teams
are 42% more productive on average, with other developer productivity levels  
increasing by an average of 20%. Taken together, the average productivity of developers 
at interviewed organizations has improved by 23% with use of Intel-optimized            
open source software. 

Before/Without 
Intel-Optimized 

Software

With
Intel-Optimized 

Software
Difference Benefit

Development volume

Number of new applications per year 6.3 11.6 5.3 85%

Number of new features per year 124 237 113 91%

Development life cycle

New applications (number of weeks) 29.0 14.8 14.2 49%

New features (number of weeks) 7.6 3.0 4.6 61%

n = 10, Source, IDC In-depth Interviews, June 2021

TABLE 5
Application Development KPIs

23% more
productive

Before/without
Intel-optimized software

With Intel-optimized 
software

FIGURE 4
Development Productivity Gains
(productivity level, FTEs per organization)

35.8

43.9

  Other developers
 (20% more productive)

  DevOps teams
 (42% more productive)

n = 10, Source: IDC In-depth Interviews, June 2021

7.6

36.3

5.4

30.4
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Performance and Analytics Benefits
Interviewed organizations experienced overall enhanced application performance 
through Intel optimization, including improvements in latency, capacity, and reliability. 

Interviewed Intel customers provided specific examples:

 Higher-performance and more robust open source environment — software:
 “We run 400–500fps with OpenVINO Intel-optimized software versus 100 without      

it … The fact that you can run it on a CPU and not require a GPU is incredibly valuable. 
Open source is always difficult, but with Intel, it was really well packaged, and that 
rounds the rough edges.” 

 Much lower data backup latency — healthcare:
 “We notice a difference from a latency perspective with Intel-optimized software, 

especially around our data backups … I would say it’s cut in half.” 

 More reliable environment — software:
 “We used to have around 30 unplanned outages per year that lasted about an 

hour. Now we have zero, because our environment is not unstable anymore with           
Intel-optimized software.”

Collectively, these benefits facilitated enhanced quantified value metrics in 
two areas that feed into improved overall business performance: 

 Less operational risk in the form of unplanned downtime affecting their open source 
software environments

 Improved ability to leverage operational data in the form of improved analytics 
capabilities, along with the associated productivity gains for analytics teams

Organizations participating in the study reduced the number of unplanned outages     
that occurred along with the ancillary benefits that resulted, as shown in Table 6.

Before/Without 
Intel-Optimized 

Software

With
Intel-Optimized 

Software
Difference Benefit

Number of unplanned outages per year 3.6 2.0 1.6 43%

MTTR (hours) 5.8 3.7 2.1 37%

Lost productive time (FTEs per organization per year) 2.5 0.4 2.1 85%

Lost productive time (hours per user per year) 1.8 0.3 1.5 85%

Value of lost productive time per year per organization $177,600 $27,100 $150,500 85%

n = 10, Source, IDC In-depth Interviews, June 2021

TABLE 6
Unplanned Downtime Impact



1818Table of ContentsIDC Business Value White Paper, sponsored by Intel
October 2021  |  Doc. #US48232221

The Business Value of Intel-Optimized Open Source Software

4.6

1.6

3.1

6.8

By both reducing the frequency of unplanned outages — by 43% on average — and 
reducing the time required to resolve outages — by 37% on average — study participants 
reported losing an average of 85% less productive employee time related to outages 
affecting their Intel-optimized open source software environments. 

In addition, interviewed organizations reported that improved analytics performance 
and capabilities resulted from the use of Intel-optimized open source software.                  
One technology company described the impact on its analytics activities: “Intel-
optimized software helps us mainly with analytics because of seamless integration 
and the unified architecture, which gives end-to-end visibility of the overall framework …                      
and the performance optimization is significant.” 

The improved analytics capabilities were evidenced by several analytics teams’ KPIs. 
Average time per query improved by 64%, while the time required to deliver reports 
improved by 55% (see Figure 5). 

Improvements in core analytics capabilities with Intel optimization are also reflected in 
the value that teams responsible for turning data into actionable insights bring to their 
organizations. As shown in Table 7 (next page), business analyst productivity improved 
by an average of 28%, data scientists by an average of 56%, and business intelligence 
teams by an average of 54% — all combining for an overall analytics team productivity 
boost of 44% on average. 

 

FIGURE 5
Analytics KPI Improvements
(number of minutes/hours)

64%
faster

55% 
faster

Time per query (minutes) Time to deliver report (hours)

  Before/without
 Intel-optimized software

  With Intel-optimized   
 software

n = 10, Source: IDC In-depth Interviews, June 2021
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Before/Without 
Intel-Optimized 

Software

With
Intel-Optimized 

Software
Difference Benefit

Business analysts
(FTE productivity level per organization) 26.5 34.0 7.4 28%

Data scientists
(FTE productivity level per organization) 24.3 38.0 13.7 56%

Business Intelligence teams
(FTE productivity level per organization) 13.8 21.2 7.4 54%

Overall productivity level
(FTEs per organization) 64.6 93.2 28.5 44%

n = 10, Source, IDC In-depth Interviews, June 2021

TABLE 7
Analytics Team Productivity Impact

Business Benefits
Overall, interviewed organizations have enabled their business operations through 
their use of Intel-optimized open source software. Specifically, they reported that Intel 
optimization has allowed them to achieve concrete and quantifiable business gains. 
As noted, they can deliver new services and functionality to their customers, meaning 
that they can address business opportunities as they arise and recognize revenue at 
an earlier time. Further, reduced unplanned downtime means lower operational risk, 
while more robust analytics capabilities create the foundations for faster, more accurate 
decision making.

Interviewed Intel customers provided specific examples of how optimization 
of their open source software environments has led directly to improved 
business outcomes: 

 Faster to market means higher revenue — IoT:
 “Because we’re faster to market and have better performance with Intel-optimized 

software, we’re ultimately making more revenue … If we didn’t use the Intel-optimized 
software, we’d probably have up to 50% less revenue.” 

 Faster implementation of new features/applications — technology:
 “Any new business application with features can be implemented on Intel architecture 

faster … We can do these all faster and tighter with Intel-optimized software.” 
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 Better able to meet service-level agreement (SLA), which drives higher 
revenue — technology:

 “Intel-optimized software helps us meet our SLAs because we are able to quickly test 
AI performance, which alone optimizes performance. This improves the service-level 
agreements that our end users rely on … The value of meeting more SLAs is reflected 
in increased revenue.”

 Faster decisions, higher revenue — software:
 “With Intel-optimized software, the business has been able to make decisions faster 

on what priorities to pursue … We can adopt more use cases, which means more 
revenue. We’ve doubled our revenue in the last year and we probably wouldn’t have 
gotten 25% of that without Intel-optimized software. The gain is substantial and it’s 
well worth the investment.” 

The net result for organizations participating in this study is the ultimate objective of most 
organizations: increased revenue. As shown in Table 8, the interviewed organizations 
reported an average yearly revenue increase of $29.8 million per year, or an average 
increase of $831,800 per year per developer.

ROI Summary
IDC’s analysis of the financial benefits related to the use of Intel-optimized open 
source software solutions is presented in Table 9 (next page). IDC calculates that on 
a per-organization basis, the interviewed organizations will achieve total discounted 
three-year benefits of $20.8 million, or $581,300 per developer, based on optimized 
IT infrastructures, enhanced IT staff efficiencies, faster and more efficient software 
development, reductions in unplanned downtime, and improved analytics.

TABLE 8

Business Benefits: Higher Revenue

Per Organization Per Developer

Total additional revenue per year $29.8M $831,800

Assumed operating margin 15% 15%

Total net revenue per year* $4.5M $124,800

Total revenue gain 7%

Total net revenue gain 1%

*The IDC model assumes a 15% operating margin for additional revenue.
n = 10, Source: IDC In-depth Interviews, June 2021
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These benefits compare with projected total discounted investment costs over three 
years of $4.5 million per organization ($124,300 per developer). IDC calculates that at 
these levels of benefits and investment costs, organizations will achieve a three-year ROI 
of 367% and break even on their investment in six months.

Challenges/Opportunities

For Businesses
The hardware and software solutions for running PIC, whether in the cloud, on premises, 
or at the edge, are proliferating at an astounding rate. Many businesses struggle with, 
first of all, making the right investment choice but then, second, getting the most out of 
that investment. How do you provide your developers with the best tools? How do you 
optimize the hardware you either have purchased or are renting in the cloud?
Often, such questions are relegated to the developers themselves that are then 
struggling to improve their work environment while keeping up with their development 
tasks. What’s more, software and tools may be dispersed across a multitude of sources, 
they may require further expenses, and there is no guarantee that they will indeed 
optimize the PIC workload. On the other hand, if much of that software and those tools 
are available as comprehensive packages, focused on specific PIC workloads, available 
as open source, and optimized to run as well as possible on ubiquitous hardware, 
then there is only one reason left why businesses wouldn’t take full advantage of this 
opportunity to improve the performance of their workloads, which is unawareness. 
Businesses that run PIC workloads may not realize that they can easily, without any 
additional investment, improve those workloads.

Average per Organization Average per Developer

Benefit (discounted) $20.8M $581,300

Investment (discounted) $4.5M $124,300

Net present value (NPV) $16.3M $456,900 

Return on investment (ROI) (%) 367% 367%

Payback period 6 months 6 months

Discount rate 12% 12%

n = 10, Source: IDC In-depth Interviews, June 2021

TABLE 9
Three-Year ROI Analysis
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For Intel
The challenge for Intel is tightly related to the challenge of its customers.          
Businesses are not fully aware of the availability of the open source software that 
Intel develops, nor of its distinct benefits. The fact that Intel is more than a processor 
company and harbors within its organization a full-blown open source software 
development business is less recognized. As a result, Intel’s customers are not taking 
full advantage of this software and therewith not fully appreciating what can be achieved 
with Intel hardware plus Intel-optimized open source software. So Intel has some work 
to do to turn its open source tools into household name brands. For the company that 
brought us “Intel Inside,” that shouldn’t be such a tall order. 

Conclusion
Demand for software solutions that allow organizations to extract more performance 
from their compute, storage, and network infrastructure is growing. This demand 
is especially on the rise with performance-intensive computing workloads, most 
prominently: artificial intelligence, modeling and simulation, and big data and analytics. 
Most server, storage, processor, and coprocessor OEMs have released infrastructure 
software stacks to help their customers optimize and streamline PIC workloads for the 
underlying infrastructure. Intel has taken an especially active role in this environment 
as the vast majority of organizations relies on infrastructure that has been built around 
Intel processors, coprocessors, and other hardware solutions. Intel has developed and 
contributed to numerous important open source software projects to accelerate the 
performance of PIC workloads and improve the developer experience. 

IDC interviewed 10 organizations that are using various Intel-optimized open source 
software solutions. These organizations described achieving significant gains in their 
ability to generate value through the use of Intel’s software solutions. In particular, 
they described how they can run workloads more efficiently with greater performance.    
Open source software from Intel has yielded multiple benefits for the study participants, 
including infrastructure cost savings, development productivity gains, and more 
efficient and effective use of critical workloads such as AI, M&S, and BDA to drive 
their businesses. As a result, the interviewed Intel customers experienced greater 
development capability and generated more business value from these workloads, 
a benefit that IDC has calculated to be worth an average of $245,300 annually per 
developer ($8.77 million per organization). Furthermore, this business value is four times 
as high as the investments the interviewed organizations made in open source software 
from Intel over a three-year period (367% three-year ROI). 

IDC therefore believes that businesses are needlessly leaving money on the table, 
slowing down important development activity, and running PIC workloads suboptimally 
by not leveraging these open source software solutions from Intel.
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Appendix
Methodology
IDC’s standard Business Value/ROI methodology was utilized for this project. This methodology 
is based on gathering data from individuals at organizations currently using Intel-optimized 
software solutions as the foundation for the model. Interviewed individuals have significant 
knowledge of the impact of using Intel-optimized software on IT costs, operations, and 
business results and provided data and estimates about the impact for their organizations         
of using Intel-optimized software solutions. Based on these interviews, IDC performed a     
three-step process to calculate ROI and payback period:

  Gathered quantitative benefit information during the interviews using a before-and-after 
assessment of the impact of using Intel-optimized software. In this study, the benefits 
included staff time savings and efficiencies, IT infrastructure-related  cost savings, and 
business benefits from improved performance and reliability. 

  Created a complete investment (three-year total cost analysis) profile based on the 
interviews. Investments go beyond the initial and annual costs of using Intel-optimized 
software and can include additional costs related to migrations, planning, consulting,         
and staff or user training.

  Calculated the ROI and payback period. IDC conducted a depreciated cash flow      
analysis of the benefits and investments for the organizations’ use of Intel-optimized 
software over a three-year period. ROI is the ratio of the net present value (NPV) and          
the discounted investment. The payback period is the point at which cumulative benefits 
equal the initial investment.

IDC bases the payback period and ROI calculations on a number of assumptions, which are 
summarized as follows:

  Time values are multiplied by burdened salary (salary + 28% for benefits and overhead)       
to quantify efficiency and manager productivity savings. For purposes of this analysis, based 
on the geographic locations of the interviewed organizations, IDC has used assumptions    
of an average fully loaded salary of $100,000 per year for IT staff members and an average 
fully loaded salary of $70,000 per year for non-IT staff members. IDC assumes that 
employees work 1,880 hours per year (47 weeks x 40 hours).

  The net present value of the three-year savings is calculated by subtracting the amount that 
would have been realized by investing the original sum in an instrument yielding a 12% return 
to allow for the missed opportunity cost. This accounts for both the assumed cost of money 
and the assumed rate of return.

  Because IT solutions require a deployment period, the full benefits of the solution are not 
available during deployment. To capture this reality, IDC prorates the benefits on a monthly 
basis and then subtracts the deployment time from the first-year savings.

Note: All numbers in this document may not be exact due to rounding. Further, IDC’s research is based on in-depth 
interviews with individuals at organizations using various Intel-optimized software solutions. Interviewed individuals 
have strong knowledge about the impact of Intel-optimized software on IT costs, operations, and business results. 
The results presented in this document and the broader Business Value study are indicative of the types and scale 
of impact of use of Intel-optimized software on interviewed organizations based on their particular use cases and 
should not be taken as a guarantee that any organization will achieve similar levels or types of benefits.
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