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Al Engineer vs. Software Engineer: Key
Differences Explained

Executive Summary

The Al engineer role has rapidly emerged alongside traditional software engineering, driven by explosive
advances in machine learning (ML) and artificial intelligence (Al). Al engineers specialize in developing
learning-based systems (e.g. ML models, neural networks, Al-powered applications) that “extract patterns
from data and apply them to new situations”, producing probabilistic rather than purely deterministic
outputs (getdx.com). In contrast, software engineers focus on designing, building, testing, and maintaining
software applications based on explicit logic and requirements (educatingengineers.com) (getdx.com).
Organizations frequently distinguish these roles: Al engineers are tasked with tasks like model training,
algorithm development, and continuous model retraining, whereas software engineers concentrate on software
architecture, code quality, and system scalability (getdx.com) (getdx.com).

Demand trends mirror these differences. Industry data underscores the boom in Al-specific roles: LinkedIn’s
“Jobs on the Rise” reports have ranked ”Artificial Intelligence Engineer” as the #1 fastest-growing job for
both 2025 and 2026 (allwork.space) (linkedin.com). Ravio reports that AI/ML hiring grew 88% year-on-year
(ravio.com). According to the World Economic Forum, Al has already added 1.3 million new jobs globally
based on LinkedIn data (weforum.org). By comparison, general software engineering remains a high-demand
occupation (projected ~17% U.S. growth through 2033 (www.linkedin.com)), but organizations increasingly
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prioritize candidates with Al/ML expertise (www.linkedin.com) (blog.a.team). In sum, Al engineering is a
highly specialized subfield of software engineering that combines software skills with deep knowledge of
statistics, data processing, and machine learning methods (educatingengineers.com) (getdx.com).

This report presents a comprehensive analysis of the Al engineer role, contrasted with traditional software
engineering. Sections below define each profession, compare typical responsibilities and skillsets, examine
industry trends and data, and provide illustrative examples and case analyses. We conclude by discussing
future implications as Al capabilities continue to transform software development.

Introduction and Background

Software engineering is a well-established discipline focused on systematically designing, developing, testing,
and maintaining software systems (educatingengineers.com). The term dates back decades and is codified as
“the application of a systematic, disciplined, and quantifiable approach” to software development (IEEE
definition). Software engineers play crucial roles across all industries, building the applications, services, and
digital infrastructure that power commerce, science, and daily life. By contrast, Al engineering—often used
interchangeably with terms like machine learning engineering or ML engineer—is a more recent specialization.
It arose in response to the growing maturity of Al research and the ability to deploy ML models at scale in
products. (Early Al research began in the mid-20th century, but Al roles in industry only became widespread
around the 2010s-2020s as ML tools and data availability expanded.) Al engineers are sometimes regarded as
a hybrid between software developers and data scientists: they apply engineering principles to machine
learning problems.

Many industry observers note that an Al engineer role did not traditionally exist; organizations often had
separate data scientists, DevOps engineers, etc. However, recent LinkedIn analyses highlight the emergence
of Al engineering as a distinct career. LinkedIn’s “Jobs on the Rise” reports for both 2025 and 2026 explicitly
identify ”Artificial Intelligence Engineer” as the fastest-growing job category (allwork.space) (linkedin.com).
The 2026 report notes that the most common skills for Al engineers now include LangChain, Retrieval-
Augmented Generation (RAG), and PyTorch, reflecting the shift toward large language model (LLM)
application development. Likewise, major tech blogs and HR advisories encourage companies to recruit for Al
engineering teams (distinct from general software teams). Organizations increasingly recognize that building
Al-powered products requires specialized skills and team structures distinct from classic software projects —
involving a mix of research, data science, infrastructure, and product thinking.

The context for this shift is clear: Al-driven applications and automation (from predictive analytics to
autonomous vehicles) are becoming central to business strategy. Al is becoming a core part of how companies
build products, solve problems, and stay competitive. As machine learning moves from research labs into
production systems, companies are restructuring teams to include dedicated Al engineers alongside software
engineers. The World Economic Forum reports that Al has already created 1.3 million new jobs globally,
underscoring this transformation (weforum.org). This report examines these roles in depth, tracing their
historical roots, current definitions, and future directions.
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Defining the Roles

Software Engineer

A software engineer (also called software developer) is broadly defined as a professional who designs,
writes, tests, and maintains software. Authoritative career guides describe software engineers as those who
“design, develop, test, and maintain software applications, systems, and frameworks”
(educatingengineers.com). They work across industries (finance, healthcare, entertainment, etc.) to create
software ranging from mobile apps to enterprise systems. Core activities include writing code in languages like
Python, Java, C++, or JavaScript; designing user interfaces and APIs; and ensuring software architecture is
scalable and maintainable (educatingengineers.com). For example, key tasks of a software engineer often
involve “writing, testing, and debugging software code,” developing applications for web, mobile, or desktop
platforms, and “designing software architecture” to meet performance goals (educatingengineers.com).

Unlike an Al engineer, a software engineer’s work is typically deterministic and logic-driven. Their software
operates on explicit rules coded by the developer. In DevOps terms, software engineers follow a software
development lifecycle (requirements — design — coding - testing —» deployment — maintenance). They use
version control, unit tests, and continuous integration to ensure code quality. Traditional software engineering
emphasizes software architecture, data structures, algorithms, and best practices like modularity and code
review.

Software engineering requires strong programming and system design skills, but less emphasis on advanced
mathematics or statistics. (Numeracy is still important, but a software engineer usually needs competence in
algorithms and possibly discrete math, as opposed to the heavy linear algebra/statistics needed for ML.)
Software engineers must be proficient with development tools such as integrated development environments
(IDEs), build automation, and frameworks for web/mobile development (e.g. React, Angular, Spring, .NET
etc.), but they typically do not need to train ML models or handle large-scale data pipelines.

In summary, the software engineer role is a broad one centered on building software applications with explicit
logic and well-defined requirements (getdx.com) (educatingengineers.com).

Al Engineer

An Al engineer is a technology professional who specializes in building artificial intelligence systems, most
commonly through machine learning. Unlike software engineers who write deterministic code, Al engineers
develop systems that can learn from data and make predictions or decisions. In industry terms, Al
engineers “turn data into decisions” (www.hirewithnear.com). They create applications and tools powered by Al
— for example, chatbots that understand natural language, recommendation engines, image recognition
modules, or predictive analytics systems. Key duties include collecting and processing large datasets,
designing and training machine learning or deep learning models, and deploying those models into production.

Several data-driven definitions of Al engineering emphasize these duties. As one career guide explains, Al
engineers “design, develop, and implement artificial intelligence systems and applications that can simulate
human intelligence processes” through algorithms, neural networks, and other ML techniques
(educatingengineers.com). Another source notes that Al engineers “train models, fine-tune algorithms, and
deploy Al systems that evolve based on new data” (www.hirewithnear.com). In practice, an Al engineer might
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implement a convolutional neural network for image classification, or optimize a natural language processing
(NLP) pipeline to translate text. While software engineers focus on writing and structuring code, Al engineers
concentrate on selecting ML algorithms, engineering features from data, and iteratively improving model
accuracy.

Al engineering commonly includes probabilistic model development and iterative evaluation, together with
deterministic software and deployment work. Models are trained on historical data and should be monitored
after deployment; new data does not itself change a deployed model. Teams must intentionally collect and
prepare data, train and validate a candidate model, and deploy it through an appropriate retraining process
when needed. (Google for Developers: static versus dynamic training)

Common Al-engineering responsibilities include:

» Model Development: Building and training ML models using frameworks like TensorFlow or PyTorch
(getdx.com). This involves selecting model architectures, preparing and cleaning data, and writing
training code.

« Validation and Testing: Evaluating model accuracy, checking for biases or edge-case failures, and
tuning hyperparameters (getdx.com).

« Production Integration: Deploying trained models into production (for example via REST API or
embedding in applications) and ensuring they scale.

» Monitoring and Retraining: Tracking how model performance changes over time and retraining or
updating models as needed (getdx.com).

Unlike traditional software, an Al engineer’s output is not a fixed program but a learning system. As one
analysis puts it, Al engineers “design, deploy, and monitor learning systems that automate or augment
decision-making. Unlike traditional software that executes predefined logic, these systems extract patterns
from data and apply them to new situations” (getdx.com). In practical terms, an Al engineer must ensure a
model remains accurate as real-world data evolves, balancing performance metrics (accuracy, precision,
recall) and factors like fairness and robustness.

Comparison of Core Focus

The fundamental difference lies in each role’s focus. Software engineers build deterministic systems with
explicit logic and predictable outputs; they optimize for reliability, efficiency, and maintainability. In contrast, Al
engineers build probabilistic learning systems that improve with new data; they optimize for model
accuracy and adaptability (getdx.com) (getdx.com). This distinction is summarized in industry analyses:
“Software engineers build deterministic systems with predictable outputs,” whereas “Al engineers build
probabilistic systems that improve through learning and adaptation” (getdx.com).

From an organizational perspective, software engineering is often viewed as an established engineering
discipline — akin to civil or mechanical engineering — with formalized processes and best practices. Al
engineering, by contrast, sits at the intersection of research science and software development. It often
requires R&D work (experimenting with algorithms, tuning models) alongside traditional engineering
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(integrating those models into products). Effective Al teams combine research, data science, infrastructure,
and product thinking. That complexity is why hiring an Al engineer differs from hiring a standard software
developer: employers look for both engineering rigor and advanced ML expertise.

Skills, Knowledge and Education

The two roles demand overlapping but distinct skillsets:

« Software Engineers typically need strong skills in programming languages and software design
patterns, along with knowledge of computer science fundamentals (algorithms, data structures,
operating systems). They must understand software development methodologies (Agile, DevOps) and
tools (version control, CI/CD, testing frameworks). A bachelor’s degree in Computer Science, Software
Engineering, or a related field is common, and professional experience with system architecture is highly
valued. Crucially, software engineers do not generally require advanced training in statistics or ML. Their
focus is on writing efficient, maintainable code in languages like Python, Java, C++ or JavaScript, and
using frameworks for front-end or back-end development (educatingengineers.com)
(educatingengineers.com).

« Al Engineers need all the coding and devops skills of a software engineer plus specialized knowledge
of mathematics, statistics, and machine learning. Core technical skills include linear algebra, probability,
and statistical inference. Al engineers are expected to know how to select and implement ML algorithms,
understand topics like neural networks or reinforcement learning, and handle data engineering tasks.
They also must be proficient with ML libraries and frameworks (e.g. TensorFlow, PyTorch, Scikit-learn)
(www.hirewithnear.com) (getdx.com). Experience with data processing tools (such as SQL, Hadoop, or
Spark) and cloud ML services (AWS SageMaker, Google Vertex Al) is often required. Many Al engineers
hold degrees in Computer Science, Data Science, Al, or even Mathematics. While a PhD is not
universally required, advanced degrees or professional certifications (e.g. cloud-provider machine
learning certifications; Google closed its TensorFlow Developer Certificate exam in 2024) are common
steps (educatingengineers.com) (educatingengineers.com).

Industry sources stress this difference. For example, one guide notes that becoming an Al engineer “typically
require [s] a strong foundation in machine learning, deep learning, and data science, along with experience in
Al frameworks such as TensorFlow and PyTorch” (educatingengineers.com). In contrast, a software engineer’s
training focuses on general programming and software tools (educatingengineers.com). Importantly, many Al
engineers begin their careers as software engineers: “Yes. Many Al engineers start as software engineers and
transition into Al roles by learning machine learning, deep learning, and data science concepts,” one analysis
observes (educatingengineers.com). This reveals that the base programming skills are similar, but Al
engineers extend those with ML-specific knowledge.

Tools and Technologies

Programming Languages: Both Al and software engineers use programming languages like Python, C++,
and Java. Python is ubiquitous in both fields, but for different reasons. For software engineering, Python (or
Java/C++) is used to build applications; for Al engineering, Python’s rich ML ecosystem makes it the de facto
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language for model development. Other languages differ too: a software engineer may use TypeScript or Ruby
for web apps, whereas an Al engineer is more likely to use R or specialized ML languages.

Frameworks and Libraries: Here the divergence is stark. Software engineers rely on general-purpose
development frameworks (e.g. .NET, Spring, Django, React, Angular, etc.) and tools like Git, Docker,
Kubernetes, and testing libraries (JUnit, pytest). Al engineers use ML-specific libraries and cloud services:
common stacks include TensorFlow, PyTorch, Keras for building neural networks, and tools like NumPy,
Pandas, and Matplotlib for data handling and analysis (www.hirewithnear.com) (getdx.com). As of 2025-2026,
the rise of large language models (LLMs) has expanded the Al engineer toolkit significantly: frameworks like
LangChain, Llamalndex, and Hugging Face Transformers are now essential for building LLM-powered
applications, while Retrieval-Augmented Generation (RAG) patterns and vector databases (Pinecone,
Weaviate, Chroma) have become core infrastructure for Al engineers (linkedin.com). In deployment, Al
engineers use platforms such as TensorFlow Serving, vLLM, or cloud ML services (Azure ML, AWS
SageMaker, Google Vertex Al). They also often leverage GPUs or TPUs to accelerate training and inference.
By contrast, software engineers may work with GPU acceleration only if building performance-critical
applications (e.g. graphics, games), not for ML computation.

Development Processes: A software engineer’s workflow follows established software development life-cycle
(waterfall or Agile). Requirements are gathered, software is designed (often with UML/design docs), then
implemented and rigorously tested (unit/integration tests). Continuous integration/continuous deployment
(CI/CD) pipelines are used to frequently deploy code. While Al engineers also use Agile methods, their
development cycle includes data collection/preprocessing, experiment tracking, and performance evaluation.
They typically maintain experiment notebooks or ML pipeline logs to track model iterations, which is not part of
traditional software process.

Data Handling: Al engineers must be adept with data workflows: cleaning and exploring datasets, feature
engineering, and maintaining data pipelines. They may use databases or big data tools (Hadoop, Spark)
extensively. Software engineers do work with data (e.g. writing SQL queries, using APIs) but usually with
deterministic schemas and smaller datasets appropriate for transactional systems. For Al engineers, data is
the lifeblood: models are only as good as the data. This shifts a larger portion of an Al engineer’s effort toward
ensuring high-quality data, whereas for software engineers, more emphasis is placed on code correctness and
user requirements.

Detailed Role Comparison

The following table summarizes the key differences across several dimensions:

Aspect Software Engineer Al Engineer

Primary Designing and implementing software Developing learning-based systems from data; optimizing for

Focus applications with explicit logic; optimizing for validated model performance, robustness, and monitoring.
reliability, performance, and maintainability Deployed models are updated through an intentional retraining
(educatingengineers.com) (getdx.com). or release process. (getdx.com) (getdx.com).
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Aspect

Typical
Responsibiliti
es

Key
ToolsITechnol
ogies

Skill
Requirements

Education/Tra
ining

End Products

Software Engineer

- Writing, testing, and debugging code in
languages like Python, Java, C++, JavaScript
(educatingengineers.com).

- Designing software architecture and databases;
- Implementing business logic, user interfaces,
APIs.

- Performing code reviews and maintaining
CI/CD pipelines.

IDEs and general-purpose dev tools (e.g. Visual
Studio, Eclipse, Git, Docker), and application
frameworks (e.g. React, Angular, Spring, .NET)
(educatingengineers.com).

Proficiency in programming and software design
patterns; strong debugging and testing skills;
knowledge of web/mobile/desktop platforms
(educatingengineers.com). Emphasis on
algorithms, complexity analysis, and scalable
architecture.

Bachelor’s degree in Computer Science,
Software Engineering, or related field. May come
from coding bootcamps or self-taught
backgrounds as well. Master’s or certifications in
software development are optional.

Software applications, databases, websites,
mobile apps, embedded systems, etc. (For
example, an e-commerce website or a banking
system.)

Al Engineer

- Building and training ML models using frameworks such as
TensorFlow or PyTorch (getdx.com) (www.hirewithnear.com).
- Validating and fine-tuning models for accuracy and fairness
(getdx.com).

- Integrating models into production systems (deploying
services).

- Monitoring model performance and retraining with new data
(getdx.com).

ML frameworks and data processing tools: TensorFlow,
PyTorch, Scikit-learn, Keras; data libraries like Pandas,
NumPy; cloud Al platforms (AWS/GCP/Azure ML)
(www.hirewithnear.com) (getdx.com). GPUs/TPUs for heavy
computation.

Strong foundation in mathematics (linear algebra, calculus,
probability) and statistics; deep understanding of ML/DL
algorithms and data science techniques
(educatingengineers.com) (getdx.com). Proficiency in Python
and experience with ML libraries; familiar with data handling
and feature engineering.

Bachelor’s or Master’s in Computer Science, Data Science,
Al, or similar. Advanced degrees (MS/PhD) are common for
R&D roles but not always required. Professional certifications
in ML/AI (e.g. TensorFlow, AWS ML) are often pursued
(educatingengineers.com) (educatingengineers.com).

Trained Al models or services: e.g. a neural network for image
recognition, an NLP chatbot, a recommendation engine,
autonomous vehicle control software.

This comparison shows that while software and Al engineers share foundational dev skills, their focus and

outputs differ significantly. As one analysis succinctly puts it: “software engineers build deterministic systems
with predictable outputs, while Al engineers build probabilistic systems that improve through learning”

(getdx.com).

Career Paths and Demand

Job Market Trends

Both roles are in high demand, but Al engineering is growing at an especially rapid rate. Recent data from
the tech industry underscores this disparity:

» Linkedin’s Jobs on the Rise (2025 and 2026): LinkedIn’s annual report identified Al Engineer as the
fastest-growing job title for the second consecutive year (allwork.space) (linkedin.com). The 2026 report
shows Al-related roles dominating the fastest-growing list, with Al engineers, Al consultants, and data
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annotators all featured prominently (dice.com). Ravio reports that Al/ML hiring grew 88% year-on-year
(ravio.com). By contrast, general software engineering roles remain essential but were not singled out
as breakout growth leaders in these surveys.

« Industry Surveys: A LinkedIn article on software developer labor demand observes that overall
demand for software developers is strong (projected ~17% growth in U.S. through 2033)
(www.linkedin.com), but companies are increasingly prioritizing Al and cloud skills. Even in software
hiring, organizations now “prioritize senior engineers and Al-skilled talent over entry-level hires”
(www.linkedin.com). This reflects that while the absolute number of software development positions
remains large, cutting-edge Al skills command premium attention.

« Leadership Perspectives: Corporate leaders emphasize Al skills as critical for new hires. According to
a Microsoft-backed survey, 66% of business leaders said they would not hire someone without Al
skills (blog.a.team). The same Microsoft data found that 71% of leaders would rather hire a less
experienced candidate with Al skills than a more experienced candidate without them (blog.a.team).
These figures show that in many hiring decisions, proficiency with Al/ML is considered as important as
general software experience.

« Talent Supply: Conversely, the relative shortage of Al talent drives up its value. Recruiters describe Al
and ML engineers as hard to hire because large tech companies, well-funded startups, and enterprises
are all hiring for the same profiles at the same time (www.hirewithnear.com). However, breaking into the
field has become harder: Al tools are performing more of the “grunt work” that served as a training
ground for early-career workers, meaning recent graduates must contribute at a higher level almost from
day one (spectrum.ieee.org). In comparison, the supply of general software developers, while still
growing, is catching up; large tech firms are seeing reduced hiring rates for entry-level software
engineers, reflecting an ample pipeline of new graduates and the productivity gains from Al coding
assistants.

Salaries and Compensation

Al engineering skills generally command higher salaries than general software development, reflecting the
specialized expertise and high demand. As of 2026, Al/ML engineers command an average 12% salary
premium over general software engineers at the professional (IC) level (ravio.com). Coursera, citing
Glassdoor, reports a median base salary of about $134,000 for U.S. Al engineers, ranging from about
$103,000 with 0-1 years of experience to about $186,000 with 15+ years (coursera.org). Specialized LLM
developers command even higher pay, averaging around $209,000 (ravio.com). Levels.fyi reported that Al-
focused software engineers in the U.S. earned $247,200 per year on average, and about 12.5% more than
non-Al peers at the senior level (levels.fyi). One 2026 skills-and-salary guide ranks agent orchestration as the
best-paid Al skill, followed by LLM application development (secondtalent.com). By contrast, Glassdoor cites a
typical salary range of roughly $118k—$148k/yr for U.S. software engineers (www.glassdoor.com), with a
median around $148k including those with specialized or senior roles.

These figures confirm that an Al engineer with equivalent experience earns noticeably more than a “general”
software engineer. The premium is driven by the relative scarcity and value of Al skills, and pay guides
increasingly differentiate by specific Al skill rather than by job title alone (secondtalent.com). In software
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engineering, the top-paying industries (such as high-frequency trading or systems software) also offer high
salaries, but the averages remain somewhat below the highest Al pay bands. Of course, actual salaries vary
widely by location, experience, and company.

Career Development and Education

The career paths for Al engineers and software engineers overlap in many ways, but also diverge. Both can
start with similar educational backgrounds (bachelor’s in CS, internships, entry-level dev jobs). However,
advancing as an Al engineer often entails further specialization. Many Al engineers gain advanced degrees or
certifications in machine learning, or transition from related roles. As noted above, it is common for software
engineers to shift into Al by “learning machine learning, deep learning, and data science concepts”
(educatingengineers.com). In practice, a professional might begin as a backend or full-stack developer, then
pursue ML courses or a master’s in data science before taking on dedicated Al development work.

In terms of career ladder, software engineers progress from junior devs to senior engineers, tech leads,
architect, and management (CTO, etc.). Al engineers similarly advance to senior ML engineer, Al architect, or
research roles, and may also move into leadership (Head of Al, Chief Data Scientist). Some organizations
bifurcate the track: a senior software engineer may continue on a coding-intensive path, whereas a senior Al
engineer might pivot to a research or data science director role. Importantly, industry consensus is that no
distinct doctorate is required to become an Al engineer; a strong portfolio and practical experience can
substitute for PhDs in most companies (educatingengineers.com).

Responsibilities and Day-to-Day Work

To illustrate how the jobs differ in practice, consider typical responsibilities and daily tasks:

« Software Engineer (generalist): On a given day, a software engineer might read a requirements
document, write new code to implement a feature, run unit tests, fix bugs reported by QA, attend code
review sessions, and plan the next sprint. For example, a software engineer building a web app could
implement REST APIs, set up a Cl pipeline, and write integration tests. Collaborating with UX designers,
database admins, and other developers is routine. The feedback loop is relatively immediate: code
either compiles and passes tests or not, and users report functional issues (bugs, performance lags)
which are then fixed.

« Al Engineer: In contrast, an Al engineer might spend time cleaning and labeling a dataset,
experimenting with different neural network architectures, or tuning a model’s hyperparameters. They
would evaluate model metrics (accuracy, recall, F1-score) on validation data, and perhaps iterate by
adjusting preprocessing steps. Deploying a model to production (e.g. via a cloud service) and then
monitoring its performance with real-time user data are key tasks. Collaboration often involves data
scientists, ML researchers, and software DevOps teams to integrate models into products. The feedback
loop can be longer: it might take hours or days of training to see how a model performs, and success is
measured in statistical terms (does the model achieve the target accuracy? Does it produce acceptable
false positives?).
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These differences reflect the nature of the output. A software engineer’s product (code) either works or needs
debugging. An Al engineer’s product (model) works in a statistical sense and typically requires continual
refinement. As one engineering blog emphasizes, Al engineers “focus on model training, validation, and
continuous retraining,” whereas software engineers “prioritize architecture, testing, and maintainability”
(getdx.com). Training an Al model is explicitly probabilistic (data-driven), whereas implementing a software
feature is deterministic (logic-driven).

In real organizations, this means that Al engineers must interface more with data infrastructure and research
teams. For instance, a healthcare Al project might involve an Al engineer working closely with data scientists to
gather and preprocess patient data, then iterating on a predictive model. At the same time, software engineers
would integrate that model into the hospital’s systems, build the Ul for doctors, and ensure compliance and
security of the deployment. Both roles are necessary, but their day-to-day work is quite distinct.

Industry and Case Examples

To ground the discussion, we examine how Al engineers and software engineers are deployed in real-world
settings:

o Large Tech Companies: Firms like Google, Amazon, Microsoft, and IBM have separate Al/ML teams
distinct from their core software development teams. For example, Google’s Al research arm (Google
DeepMind, which absorbed Google Brain in 2023) and product Al teams (e.g. for Assistant or Search)
employ Al engineers to develop and optimize models, while its software engineering teams build the
user-facing applications and infrastructure. LinkedIn News specifically highlighted an instance of this:
LinkedIn’s own Al engineer (Sam Ford) was interviewed to explain how Al is used at LinkedIn
(www.linkedin.com). This underscores that even internet companies have recognized Al engineering as
a specialized role. Similarly, Amazon’s AWS and Microsoft's Azure create many Al engineer positions
(for example, roles like “Machine Learning Scientist” or “Applied Al Specialist”) focusing on customers’
ML workloads, separate from general developer roles.

« Industry Verticals: Al engineering roles are expanding in sectors like finance (for algorithmic trading,
credit scoring), healthcare (medical image analysis, genomics), automotive (autonomous driving), and
retail (personalized recommendations). For instance, a self-driving car company hires Al engineers to
perfect vision and control algorithms, while automotive software engineers work on embedded control
systems and human-machine interfaces. In contrast, in industries less Al-intensive, a software engineer
might write a standard web application without any ML component. In process industries
(manufacturing, energy), Al engineers might work on predictive maintenance models, whereas software
engineers create SCADA interfaces.

e Al Product Companies: Startups focused on Al products (e.g. a chatbot startup, a facial-recognition
platform) rely heavily on Al engineers as core staff. Their software engineers still build infrastructure and
front-end, but the core value proposition (the “intelligence” of the product) is delivered by the Al team.
Such companies often cluster these hires; interviews for Al engineer positions will probe machine
learning expertise, whereas software engineer interviews focus on coding and system design.
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« Cross-functional Teams: In practice, many organizations blend roles. For instance, a “full-stack
engineer” might have some ML tasks, or a software engineer may be expected to use Al APlIs (like using
OpenAl or Anthropic APIs in an app). However, assuming all software engineers can do the work of an
Al engineer is risky. Hiring for Al engineering should deliberately bring in specialists with machine
learning backgrounds rather than rely on standard software hiring processes.

These examples illustrate that, in the real world, Al engineers and software engineers often work alongside
each other but focus on different layers of a project — one on the data/models layer, the other on the
code/system layer. As Al permeates more products, companies increasingly recognize the need to explicitly
hire for both skill sets.

Data and Evidence

Several data points and studies shed light on how these roles compare:

 Employment Projections: The U.S. Bureau of Labor Statistics (BLS) projects above-average growth
for software developer jobs (roughly ~17% from 2023 to 2033 (www.linkedin.com)), reflecting steady
demand. For Al engineers specifically, BLS does not track “Al engineers” as a separate category; they
might fall under “Computer and Information Research Scientists” or “Software Developers”. However,
recruiting data shows explosive growth. LinkedIn’s “Jobs on the Rise” series has placed Al engineer at
the top of the fastest-growing roles list for two consecutive years (2025 and 2026) (allwork.space)
(linkedin.com). One job-market analysis reports that AI/ML job postings grew 163% from 2024 to 2025
(finalroundai.com), and the World Economic Forum reports Al has already created 1.3 million new jobs
globally (weforum.org).

« Search and Hiring Trends: Google Trends and job site analyses corroborate high interest in Al careers.
For example, the A.Team blog cites Microsoft data indicating 66% of leaders wouldn’t hire someone
lacking Al skills (blog.a.team). Companies report prioritizing Al competencies: a LinkedIn article on
software developer labor demand notes declining entry-level positions in favor of experienced “Al-
skilled” software engineers (www.linkedin.com).

« Salary Differences: As noted earlier, Al engineers tend to receive higher compensation. A 2026
compensation analysis shows Al/ML engineers command a 12% salary premium at the IC level
compared to non-Al software roles (ravio.com). In the U.S., Coursera (citing Glassdoor) reports a
median Al engineer base salary of about $134,000. Specialized LLM developers average $209,000
(ravio.com). Glassdoor shows a U.S. software engineer total median pay around $148k
(www.glassdoor.com). Levels.fyi data likewise shows Al-focused engineers out-earning non-Al peers, by
about 12.5% at the senior level (levels.fyi).

« Skill Surveys: Developer surveys reveal diverging skill trends. The 2025 Stack Overflow Developer
Survey found that 84% of developers now use or plan to use Al tools in their development process, up
from 76% in 2024, with 51% of professional developers using Al tools daily
(survey.stackoverflow.co). However, trust is declining: 46% of developers actively distrust Al tool
accuracy (up from 31% the prior year), and only 3% "highly trust" Al output. The biggest frustration? "Al
solutions that are almost right, but not quite" (cited by 66% of developers) (stackoverflow.blog). Al
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agents remain nascent: 52% of developers don'’t use agents, and 38% have no plans to adopt them.
These findings underscore that even software engineers must increasingly be comfortable with Al tools,
but proficiency with an Al coding assistant is not the same as the deep ML expertise an Al engineer
needs.

Overall, data-driven evidence supports the conclusion that Al engineering is a rapidly expanding, high-stakes
specialization of the software field, requiring a unique blend of technical skills. As one engineering analysis
summarizes: “Al engineers specialize in building probabilistic systems that learn from data, while software
engineers build deterministic systems with explicit logic” (getdx.com). This difference in system nature
(learning vs logic-driven) underlies most of the distinctions outlined above.

Case Studies and Examples

We highlight a few illustrative scenarios that contrast the roles:

« E-commerce Personalization: A retailer deploys a recommendation engine to personalize product
suggestions. Al engineer tasks: collect user interaction data, train a collaborative filtering or deep-
learning model, fine-tune its parameters, and deploy it as a service. They monitor the model for drift as
customer behavior changes. Software engineer tasks: build the website and mobile app features that
call the recommendation API, design the database schema for product catalogs, and ensure shopping
cart reliability. Both work together: the software engineer integrates the model’s output into the user
interface, while the Al engineer evaluates and intentionally retrains or updates the recommendation
model when appropriate.

« Autonomous Vehicles: In a self-driving car company, Al engineers develop the ML components — e.g.
training neural networks for object detection or planning algorithms. This involves running large-scale
simulations, working with sensor data, and iterating on model performance. Simultaneously, software
engineers create the embedded software that runs on the vehicle (handling real-time constraints,
networking with vehicle hardware, safety protocols). While a software engineer ensures that sensor data
is delivered to the model safely and that steering commands are executed reliably, the Al engineer
ensures the model controlling those commands is accurate under diverse conditions. This requires tight
collaboration but distinct skill domains.

» Healthcare Diagnostics: An Al startup builds a tool to analyze medical images (e.g. X-rays) for early
disease detection. Al engineers/talent: medical data preprocessing, building convolutional neural
networks to detect anomalies, validating accuracy with doctors’ labeled data, and deploying the model in
a cloud environment configured to meet HIPAA requirements. Software engineers: develop the user-
facing application and API for doctors to upload images and receive results, integrate with hospital
record systems, and maintain system uptime. The software engineer may not need deep medical or ML
knowledge; the Al engineer must understand both the clinical domain and ML techniques.

« Financial Fraud Detection: To detect fraudulent transactions, a bank’s Al team hires ML engineers to
create predictive models. They analyze transaction data streams, engineer features indicative of fraud,
and continuously retrain the model on new patterns. The bank’s software engineers (in a separate
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group) incorporate the Al model into the transaction processing pipeline, write code to flag suspicious
activity, and maintain the transaction systems. The Al engineer’s work is judged by model metrics (false
positive rate, recall), while the software engineer’s by system stability and latency.

These examples show real applications where software engineers and Al engineers work in complementary
roles. In each case, the Al engineer handles the “intelligence” and data adaptation, while the software engineer
handles the infrastructure and business logic. The division of labor is supported by many tech organizations:
structuring Al teams that combine Al engineers (data science/ML experts) with software engineers is essential
to deliver business value. The mix of skills — research and data science with traditional software infrastructure
know-how — is critical to successfully implement Al-driven products.

Implications and Future Directions

The convergence of Al and software engineering is an ongoing trend, with both domains influencing each
other:

« Al-Augmented Development: Software engineers are increasingly using Al tools in their workflow. The
2025 Stack Overflow survey reports that 84% of developers use or plan to use Al tools, with 51%
using them daily (survey.stackoverflow.co). Tools like GitHub Copilot, ChatGPT, and Claude have
become standard in many development workflows (www.linkedin.com). This means that software roles
will demand at least a basic knowledge of how to leverage Al, even if not building models themselves.
Conversely, Al engineers must adopt software engineering best practices: robust version control,
containerization, and scalable deployment are as vital for an ML model as for any software service
(getdx.com) (getdx.com).

« Educational Trends: Universities and bootcamps are introducing specialized “Al engineering” curricula.
In the future, we may see degrees explicitly in Al Engineering, similar to current degrees in Software
Engineering. These programs would blend CS fundamentals with intensive machine learning
coursework. Cloud providers also offer machine learning certifications, although Google closed its
TensorFlow Developer Certificate exam in 2024.

« Role Evolution: As technology evolves, the line between the roles is shifting rapidly. The rise of large
language models and Al APIs (e.g. OpenAl, Anthropic Claude, Google Gemini) has created a new
category of “Al application engineer” who builds products on top of pre-trained models without
necessarily training models from scratch. Low-code Al platforms and pretrained model APIs now allow
software engineers to integrate Al features without deep ML expertise. Conversely, as systems become
more intelligent, even Al products need software engineers who understand Al implications (e.g. building
explainable Al systems, or ensuring bias audits). LinkedIn's 2026 data confirms that the most common
prior roles for Al engineers are Software Engineer, Data Scientist, and Full Stack Engineer
(linkedin.com), showing active role convergence. Al agents — autonomous systems that can plan and
execute multi-step tasks — represent the next frontier, though adoption remains early (52% of
developers don't use agents yet according to the 2025 Stack Overflow survey).
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« Ethical and Regulatory Dimensions: Teams that develop or deploy Al systems may need to address
fairness, transparency, privacy, safety, and domain-specific rules; the responsibilities can be shared
among Al engineers, software engineers, product teams, and compliance specialists. The EU Al Act
entered into force on August 1, 2024 and became applicable on August 2, 2026, subject to exceptions.
Under the current European Commission timeline, high-risk Al systems in specified sensitive areas
apply from December 2, 2027, while high-risk systems embedded in regulated products apply from
August 2, 2028. In the United States, NIST describes its Al Risk Management Framework as voluntary
guidance. Medical-device Al may also be subject to applicable FDA requirements. (European
Commission: Al Act timeline; NIST: Al Risk Management Framewaork)

« Industry Impact: The growing demand for Al engineers has broad implications for the workforce. It is
shifting the job market: roles like “Al consultant,” “Al product manager,” and “machine learning engineer”
are multiplying. Companies without existing Al capacity are investing in training for current software
engineers to transition into Al roles (educatingengineers.com). Educational institutions are launching
new degrees. Economists note that while some traditional programming tasks may be automated (by Al
coding tools), the need for human oversight in Al development means the total engineering workforce
may grow rather than shrink, albeit with new skill distributions.

In summary, the Al engineer role is both a continuation of software engineering and a distinct specialization.
As Al capabilities become embedded in more products, the software engineering profession is evolving.
Software engineers who can incorporate machine learning into their skillset will be at an advantage, and Al
engineers will increasingly need strong software development discipline. Both roles are likely to be crucial and
intertwined in the future of technology.

Conclusion

In conclusion, while software engineer and Al engineer roles share common foundations in programming and
problem-solving, they diverge significantly in focus, skillset, and day-to-day responsibilities. Software
engineers build deterministic applications with explicit logic and broad applicability across industries
(educatingengineers.com). Al engineers create learning-based systems that analyze data and make
predictions or decisions, requiring expertise in machine learning algorithms and data processing
(educatingengineers.com) (getdx.com). Industry data validates that Al engineering is a rapidly growing,
lucrative field: for example, LinkedIn’s research places Al Engineer at the top of its “fastest-growing jobs” list
(allwork.space), and surveys indicate that the majority of technical leaders now prioritize Al skills in hiring
(blog.a.team) (www.linkedin.com).

However, the two roles are also complementary. Effective Al-driven software requires both sets of skills.
Organizations need Al engineers to develop and maintain models, and software engineers to integrate those
models into robust software systems. In practice, many teams are hiring both, or software engineers are
transitioning into Al roles through upskilling (educatingengineers.com). Both disciplines are converging in some
ways — Al tools are becoming part of standard software toolchains, and software engineering practices are
becoming part of ML operations — but the core distinction remains: software engineering solves problems
with code; Al engineering solves problems with data and learning.
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The historical context, current evidence, and technical analysis all point to the same conclusion: an Al engineer
is a specialized type of software engineer with a unique role centered on machine learning. As Al continues to
shape the technology landscape, understanding this distinction is critical for professionals deciding career
paths, companies hiring new talent, and educators designing curricula. By recognizing the deep overlap yet
clear differences between these roles, stakeholders can make informed decisions about training and team
composition.

Sources: Authoritative career sites and industry analyses were used throughout to define roles and cite data,
including: educatingengineers.com, allwork.space, getdx.com, www.hirewithnear.com, LinkedIn Jobs on the
Rise 2026, ravio.com Al Compensation Trends, World Economic Forum, Stack Overflow 2025 Developer
Survey, blog.a.team, LinkedIn salary trends, and IEEE Spectrum. These references support each claim
regarding responsibilities, skills, and market trends.
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THE PUBLISHER

About IntuitionLabs

IntuitionLabs is an Al consulting, custom software development and data engineering firm serving
pharmaceutical, biotechnology, medical-device and other life-science organizations. We work with clinical,
regulatory, medical-affairs, commercial, quality and IT teams to connect technology decisions with the work
people need to accomplish.

Al consulting and adoption

Our Al enablement services cover readiness assessments, use-case selection, governance and policies, team
workshops, adoption measurement and ongoing advisory support. We help organizations structure the
information layer behind Al: source material, context, permissions and maintained knowledge that make
generated answers useful and reviewable. Private LLM inference and hosted Al options support teams
evaluating how to operate Al with appropriate control over their data and infrastructure.

Software, data and life-science workflows

IntuitionLabs develops custom software for pharma and biotech, integrates enterprise systems, and builds
data engineering and business intelligence solutions. Areas of focus include Al agents, regulatory research,
medical writing, medical affairs, CMC information, competitive intelligence and clinical-document workflows.
Our eTMF intelligence work includes cross-system reconciliation and inspection-readiness support.

Enterprise platforms and regulated delivery

We provide Veeva services, application support, managed services, integrations and custom applications,
alongside enterprise content work involving platforms such as Egnyte. For regulated workflows, our services
include GxP enablement, computer-system validation and software development addressing 21 CFR Part 11
requirements. The applicable controls, validation responsibilities and acceptance criteria are defined for each
engagement.

Work with IntuitionLabs

Explore Al enablement, pharma and biotech software development, data engineering and Bl, and Veeva
services. Contact IntuitionLabs to discuss your workflow, information sources and implementation needs.

IntuitionLabs publishes educational research to help life-science teams make informed technology decisions.
Coverage of a product or organization does not imply a client relationship, endorsement or partnership.

Website: https://intuitionlabs.ali

This article is educational. Verify consequential medical, legal, financial, regulatory and technical decisions with appropriate professionals and the
cited primary sources. Company services are described separately from the article's research findings.
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