


Introduction
As the utilization of machine learning and MLOps (machine learning operations)
continues to gain traction within organizations, it is imperative to stay abreast of
the latest advancements and developments in the field.

In light of this, ClearML is proud to announce the release of our latest research report, "MLOps in
2023: What Does the Future Hold?" This comprehensive study delves into the current state of the field,
examining key trends, opportunities, and challenges, as well as analyzing the potential impact of the
current economic climate on the implementation of machine learning and MLOps.

The report is designed to cater to a diverse audience, providing valuable insights for both seasoned
machine learning experts and newcomers to the field.

Methodology: The research was conducted by polling 200 U.S.-based machine learning decision
makers, providing a broad perspective on the industry. This report serves as an essential tool for
organizations looking to stay ahead of the curve in the rapidly evolving world of data and
technology.
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Key Finding #1:

Challenges in Operationalizing ML Undercut
Opportunities

Materializing Value from ML Investments

When surveyed about the difficulties they faced in utilizing ML to generate business and commercial
value, a vast majority of respondents (86%) agreed that their organizations struggled with this task.
The challenges were particularly pronounced for nearly one-third of those surveyed (29%), who
stated that they were "very challenged" in creating value from their ML investments by deploying
and scaling ML pipelines and projects.

In a similar vein, a majority of respondents (71%) acknowledged that their company was failing to
generate revenue or create value as a result of difficulties in implementing ML on a large scale.
These challenges were perceived as quite severe by nearly half of those surveyed (45%), with many
describing them as "severe" or "very severe."

Takeaways: ML has the potential to deliver significant value to businesses across a wide range of
industries. However, realizing that value is contingent on effectively operationalizing ML models, a
task that is becoming increasingly challenging for many organizations. This is where MLOps comes
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in, an approach that is designed to address the operational challenges of ML and help organizations
to better leverage its benefits.

Here are five ways in which MLOps can help organizations overcome these challenges:

1. Improved collaboration: MLOps practices promote collaboration between data scientists,
engineers, and other stakeholders throughout the ML model development and deployment
process, ensuring that everyone is working towards a shared goal and minimizing silos of
information.

2. Enhanced project management: MLOps provides a framework for project management that
helps teams to better plan, execute, and track ML projects, reducing the risk of delays and
other operational issues.

3. Streamlined operationalization: MLOps helps to automate and streamline the process of
operationalizing ML models, reducing the time and effort required to move a model from
development to deployment.

4. Better monitoring and maintenance: MLOps provides tools and best practices for monitoring
and maintaining ML models in production, allowing organizations to quickly identify and
resolve issues that may affect performance.

5. Improved scalability: MLOps enables organizations to scale their ML models and operations
to meet the needs of a growing business, without compromising on performance or security.

MLOps is seen as a critical approach in addressing the operational challenges that organizations are
facing when it comes to ML, and its adoption will continue to grow as more businesses aim to
capitalize on the value of ML
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Key Finding #2:

Under Layoff Crunch, Data Science Teams
Forced to Do More With Less

Challenges to Operationalizing ML at Scale

In light of the recent economic uncertainty and the resulting layoffs and hiring freezes at major tech
companies such as Twitter, Microsoft, Alphabet, Meta, Amazon, and others, it is perhaps not
surprising that a lack of talent was identified as a significant challenge in operationalizing machine
learning (ML) on a large scale within organizations. Nearly one-third (29%) of respondents polled
cited this as their biggest challenge.

Takeaways: The operationalization of ML at scale and the generation of value through it has long
been a challenge for many organizations, largely due to a shortage of skilled talent in the field. The
recent economic downturn and resultant layoffs in the industry have only exacerbated this issue, as
organizations now find themselves with fewer resources and increased pressure to deliver results.

This has led companies to explore alternative solutions such as automation and MLOps tools to
address the operational challenges and bridge the talent gap. MLOps is an approach that helps
organizations to automate and streamline the process of operationalizing ML models, reducing the
time and effort required to move a model from development to deployment. Additionally, it also
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provides tools and best practices for monitoring and maintaining ML models in production, allowing
organizations to quickly identify and resolve issues that may affect performance.

In this scenario, where organizations are facing a shortage of talent, it becomes imperative to adopt
MLOps to ensure that they can still operationalize ML at scale, drive value, and stay competitive. This
approach can help organizations to do more with less, and overcome the challenges of talent
shortage and operationalizing ML at scale.

The research findings also highlight the importance of effective talent management and retention
strategies, as well as the need for organizations to invest in training and development programs to
ensure that they have the necessary skills and expertise to successfully operationalize ML.
Additionally, this may also indicate the need for organizations to explore alternative solutions such
as outsourcing, or leveraging managed services for operationalizing ML.
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Key Finding #3:

MLOps Has Gone Mainstream

MLOps aims to optimize and streamline the process of developing and deploying ML models at
scale. It encompasses a wide range of best practices, tools, and technologies that enable
organizations to commercialize their ML initiatives, by continuously orchestrating and automating
various ML workflows. This approach has gained significant traction in recent years, as organizations
seek to capitalize on the benefits of ML while addressing the operational challenges it poses.

According to our own study, MLOps has achieved wide-scale adoption within companies and
enterprises. The study found that 85% of respondents had a dedicated budget for MLOps in 2022,
while an additional 14% of respondents did not have budgets in place but expected to allocate
funding for MLOps in 2023. This indicates the growing importance of MLOps in the industry, as more
organizations recognize the need to optimize and automate their ML workflows to drive value and
stay competitive.

Takeaways: As organizations invest billions of dollars into ML, it is crucial to have an effective
approach to operationalize and manage ML models at scale. MLOps includes everything from
experiment, development, and deployment, to management, observability, and governance of ML
models. By adopting MLOps, organizations can improve the performance of their models, speed up
the process of operationalizing ML, and realize commercial value, ensuring ROI for growing ML
investments.

However, the process of adopting a new MLOps platform can be complex and challenging. To help
organizations navigate this process, it is essential to consider the following 5 questions when
investing in and adopting a new MLOps platform:

1. How does the platform integrate with existing tools and technologies?
2. How does the platform handle data privacy, security, and compliance?
3. What kind of support and resources does the platform provider offer?
4. How does the platform support continuous integration and continuous delivery?
5. How does the platform handle version control and experiment management?

By considering these questions, organizations can ensure that they choose an MLOps platform that
meets their specific needs and requirements, and that can help them to automate and orchestrate
their ML workflows more efficiently and effectively. Automation is key to gaining and maintaining
scale and competitive edge, especially in times when resources are limited by challenging market
conditions
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Key Finding #4:

MLOps Investments to Surge in 2023

MLOps Investments Rising in 2023

In 2023, the majority of surveyed organizations plan to significantly increase their investments in
MLOps. Specifically, 42% of respondents stated that their organization plans to increase spending by
11-25%, 37% by 26-50%, 16% by 51-75%, 5% by 76-100%, and only 2% by 10% or less. This indicates
a clear trend towards a significant increase in investment in the field of MLOps.

Furthermore, an overwhelming 98% of respondents plan to increase their investments by at least
11%, with 58% of respondents planning to increase spending by over 25%. These numbers
demonstrate a strong commitment to MLOps and a belief in its potential for driving business
growth.

It is worth mentioning that these numbers are significantly higher than Gartner's projection of a
5.1% growth in overall IT-related spending for the year, which highlights the growing importance and
value that organizations place on MLOps and the potential it holds for the future.

Takeaways: ML investments are crucial for companies looking to optimize their resource allocation
and ensure a positive return on investment. MLOps, the practice of applying DevOps principles to
ML, can support better ML measurability in several ways.
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1. Defining clear and measurable goals for ML projects at the outset: MLOps can help
companies establish clear and measurable goals for their ML projects, which will serve as a
benchmark for evaluating the success of the project.

2. Regularly monitoring and tracking progress against these goals: MLOps can support the
regular monitoring and tracking of progress against these goals, allowing companies to
quickly identify any areas where the project may be falling short and make adjustments
accordingly.

3. Establishing a process for collecting and analyzing data on the performance of ML models:
MLOps can help companies establish a process for collecting and analyzing data on the
performance of their ML models, which can provide insights into model performance and
inform future iterations of the model.

4. Identifying and addressing bottlenecks or inefficiencies in the ML workflow: MLOps can help
companies identify and address bottlenecks or inefficiencies in the ML workflow, which can
improve the efficiency of the overall ML process and lead to cost savings.

5. Continuously testing and iterating on ML models to improve performance over time: MLOps
can support the continuous testing and iteration of ML models, which can help to improve
model performance over time and ensure that the model remains effective in changing
business conditions.

Overall, MLOps can help companies to better measure the outcomes and key performance
indicators (KPIs) of their ML investments, allowing them to drive innovation while making informed
decisions about resource allocation and ensure a positive return.
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Key Finding #5:

The Need to Unify MLOps Stack

Dissatisfaction with MLOps Tools

According to the survey, 58% of the respondents currently use one MLOps platform or tool, while
16% do not use any. 11% of the respondents use multiple MLOps platforms and tools as part of an
overall MLOps stack, and 16% have developed or built their own MLOps tool. Furthermore, 92% said
they would prefer to use one, unified MLOps platform that does everything, while only 8% prefer
using multiple platforms and tools as part of an MLOps stack.

Nearly 60% (58%) of the respondents also said they are very satisfied with their current MLOps
platform/tool or MLOps stack of multiple tools. However, when asked why they may not be satisfied
with their current MLOps platform/tools, 41% reported friction with needing to pair it with multiple
other tools to get the most value, stating that they don't natively work together which creates
problems. Meanwhile, 35% reported onboarding as too time-consuming, nearly one-quarter (22%)
reported vendor lock – being unable to switch to another vendor without significant cost, effort or
risk – as the main reason, and 14% reported their team failing to use the solution they paid for as
the reason for dissatisfaction.

Takeaways: To unify their MLOps stack, companies should consider the following steps and actions:
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1. Prioritize a unified MLOps platform: Look for a platform that can handle all of your MLOps
needs, rather than relying on multiple tools and platforms. This will save time and effort in
the long run.

2. Consider vendor lock: When choosing a platform, consider the potential for vendor lock
and the cost, effort and risk of switching to another vendor in the future.

3. Make sure the platform is easy to onboard: Choose a platform that is easy to onboard and
won't take too much time and effort to get set up and running.

4. Ensure the platform is user-friendly: Make sure the platform is easy to use and that your
team will actually use it.

5. Establish a process for collecting and analyzing data on the performance of ML models:
Doing this can provide insights into model performance and inform future iterations of
the model.
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Summary
As organizations continue to seek ways to improve their operations and decision-making processes,
machine learning and MLOps will remain important areas of focus in the coming year.

This study has examined the latest developments in these technologies and how they can drive
business value, as well as the key challenges and opportunities facing organizations as they seek to
implement and operationalize ML. While operationalizing ML remains a challenge for many
organizations, the widespread adoption of MLOps and the continued development of new tools and
techniques offer hope for overcoming these obstacles and realizing the full potential of machine
learning.

As the field continues to evolve, it will be important for organizations to stay up-to-date on the latest
developments and best practices to ensure they are able to effectively leverage these technologies
to drive business value in the coming year.

About ClearML
ClearML is a unified, open source platform for continuous machine learning (ML), trusted by
forward-thinking Data Scientists, ML Engineers, DevOps, and decision makers at leading Fortune 500
companies, enterprises, academia, and innovative start-ups worldwide. We enable customers to
build continuous ML workflows -- from experiment management and orchestration through data
management and scheduling, followed by provisioning and serving -- to achieve the fastest time to
ML production, fastest time to value, and increased performance. In this way, ClearML accelerates
ML adoption across business units, helping companies reach their revenue potential and materialize
their ML investments. With thousands of deployments and a vibrant, engaged community, ClearML
is transforming the ML space -- bridging software, machine learning, and automation. To learn more,
visit the company’s website at https://clear.ml.
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