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Executive Summary

In the evolving landscape of artificial intelligence (Al), two paradigms have emerged: Al agents and Al
workflows (pipelines). An Al agent is an autonomous, goal-directed software entity that perceives its
environment, makes decisions, and takes actions without continuous human guidance ('’ www.techtarget.com)
("I medium.com). In contrast, an Al workflow (or pipeline) is a structured, deterministic process that
orchestrates Al tasks in a fixed sequence — for example, data collection, preprocessing, model training,
evaluation, and deployment ("°) www.byteplus.com) (' www.airops.com).

Although Al agents have garnered significant attention in recent years (driven by advances in large language
models and tool integration), the vast majority of deployed Al systems in 2025 remain workflow-based.
Multiple industry surveys and case studies confirm that true agentic Al is still nascent in production. For

instance, Gartner (August 2025) notes that by late 2025 less than 5% of enterprise applications have real Al

agents, with most featuring only basic embedded assistants (\°) www.gartner.com) (I°

www.gartner.com).
Similarly, an MLOps-community survey (Nov 2024) of 324 practitioners found 21.8% of organizations reporting
no Al agent use at all and 29.0% only running small pilot projects (mlops.community). Only 5.0% claimed fully
integrated agentic deployments (mlops.community). By contrast, structured Al/ML workflows are well-
established: a recent survey suggests 78% of enterprises now have dedicated MLOps teams to build and

manage model pipelines (/) www.openlabsresearch.com).

This report provides an in-depth comparison of Al agents versus Al workflows, exploring definitions, technical
and operational differences, adoption patterns, and the reasons behind the predominance of workflows in
production systems as of 2025. We analyze expert perspectives, industry statistics, and real-world case studies
to illustrate how these paradigms differ. We show that, while Al agents offer unprecedented autonomy and
flexibility (‘°! datavizandai.github.io) (*) medium.com), they also introduce complexity and unpredictability into
production systems ('°! datavizandai.github.io) ("°! cleanlab.ai). Al workflows, being engineered and deterministic,

are easier to test, monitor, and govern () medium.com) (/"%

cmr.berkeley.edu). In practice, enterprises prioritize
the reliability, reproducibility, and compliance of structured workflows, which explains why, despite the hype, Al

pipelines remain the dominant approach in deployed systems in 2025.

We support each claim with citations from industry reports, academic analyses, and authoritative sources. The
report includes quantitative data on adoption rates, tables contrasting agentic and workflow features, detailed
use-case examples from companies like Uber, Airbnb, and LinkedIn, and a discussion of future trends. The
conclusion synthesizes these insights and underscores the strategic considerations guiding organizations
toward Al workflows in the current era.

Introduction and Background

Since the early 2020s, Al development and deployment have accelerated rapidly, fueled by large-scale
generative models (like GPT, BERT, and their successors) and by innovations in cloud computing and data
infrastructure. In this environment, two architectures for Al-driven applications stand out:

e Al Workflows (MLOps pipelines): These are scripted or orchestrated processes that manage the lifecycle of Al systems.
They integrate data ingestion, preprocessing, model training, evaluation, validation, deployment, and monitoring into a

continuous pipeline (1°! www.byteplus.com) (M www.weka.io). Essentially, an Al workflow turns an Al solution into a well-
defined software process. This approach builds on established practices from machine learning operations (MLOps) and

DevOps, emphasizing automation, reproducibility, and integration with existing software engineering tools (WJ

www.weka.io) (17! www.openlabsresearch.com).
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e Al Agents: These are autonomous Al programs that perceive inputs (often via natural language or other interfaces), reason
about goals, and execute multi-step plans, often by invoking external tools or APIs. Unlike a fixed pipeline that follows a
predetermined path, an agent dynamically decides which actions to take next in order to achieve a specified objective ([8]

datavizandai.github.io) (‘2‘ medium.com). Modern Al agents often leverage large language models (LLMs) to interpret
context and make decisions, enabling them to adapt their behavior on the fly ([’\] www.techtarget.com) ([2] medium.com).

The notion of an "agent” in Al traces back to classical Al research (e.g. Russell & Norvig's definition of rational

agents in Artificial Intelligence: A Modern Approach) and multi-agent systems. However, only with the advent of

powerful LLMs and integration frameworks (like LangChain, AutoGen, or Microsoft's Semantic Kernel) has the
concept of general-purpose Al agents become feasible. Media and industry discussions have popularized terms
like "autonomous agentic Al" or “Al copilots,” suggesting systems that can independently complete complex

tasks on behalf of users.

By contrast, Al workflows/pipelines have matured over the past decade through MLOps. They are essentially
modern software engineering practices applied to Al: continuous integration/continuous deployment (CI/CD)
for models, automated data validation, and monitoring. Leading cloud vendors and platforms (e.g., AWS
SageMaker, Google Al Platform, Kubeflow) have long offered workflow orchestration for ML, reflecting the
enterprise demand for stable, governed Al deployments.

This report compares these two paradigms in depth. We outline their definitions and core characteristics,
examine how they are actually used in industry, and analyze why, in practice, the structured workflow approach
overwhelmingly dominates production Al systems in 2025.We draw on market analyses, expert surveys,
academic studies, and case examples to substantiate each point.

Defining Al Agents vs Al Workflows

Before detailed analysis, we clarify what is meant by Al agent and Al workflow in this context.

Al Agents: Autonomous, Goal-Directed Systems

An Al agent is broadly defined as “an autonomous software system that perceives its environment and takes
actions to achieve specific goals”. In modern usage, this typically implies an Al system (often powered by LLMs)
that can reason about tasks and decide dynamically what steps to perform. According to a TechTarget
definition, “Autonomous Al agents are intelligent systems that can perform tasks for a user or system without
human intervention”, characterized by high independence and adaptability ("' www.techtarget.com). Key aspects
of Al agents include autonomy (acting without ongoing human control), reasoning (using Al models to interpret
data and context), and learning or memory (improving performance over time) ('?! uomolab.com) (1!

datavizandai.github.io).

Practical Al agents often run in a loop: they receive an input (e.g. a user query), decide on an action (which
might involve calling an API or another tool), observe the result, and then repeat until the goal is achieved. As
one expert describes it, “an Al agent is an LLM with access to external tools; it runs in a loop, making decisions
about how to behave and what tools to use at each iteration” (I¢! datavizandai.github.io). For example, an agent
could be tasked with “book a flight from A to B”: it might search flight databases, compare options, and even
execute a purchase, all autonomously. Al agents can thus decompose complex goals into subtasks and
dynamically choose among strategies as they proceed (!'?) uomolab.com) (\8) datavizandai.github.io).

Al agents are contrasted with simpler Al tools or chatbots: whereas a normal tool or chatbot reacts to specific
prompts or contacts, an agent proactively plans steps. As Shopify notes, “Al agents work independently, acting
as smart go-betweens that connect your digital store with real-world results... They can tackle complex goals
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without you constantly telling them what to do next” ("'*! www.shopify.com). In LinkedIn's corporate terminology,
a GenAl agent is an autonomous system that can reason, plan, and act to accomplish multi-step tasks, often

[14]

interacting with both systems and humans ( news.linkedin.com). Core agent attributes include:

¢ Autonomy and Adaptability: Agents dynamically adjust their actions based on changing inputs or

[15] 2]

environments. They maintain an internal sense of objectives and context ('°) www.techtarget.com) (!

medium.com).

e Goal-Orientation: Agents are explicitly tasked with objectives and must plan to reach them. They break
down tasks into subtasks, iteratively refine plans, and pursue ends that a human user specified.

e Advanced Reasoning: Unlike fixed-script bots, agents use Al for judgment. They apply language
understanding or other Al reasoning to interpret data and make non-trivial decisions (I'?! Lomolab.com).

¢ Memory and Learning: Many agents incorporate memory (storing previous interactions) and adapt over

time. This can allow improved personalization or proficiency with repeated use (!'® tomolab.com).

These features make agents capable of handling open-ended, multi-step tasks across potentially broad
domains. For instance, some agents are designed for customer support (interpreting user complaints and
autonomously resolving issues), research (gathering information across websites), DevOps (managing
infrastructure changes), and more. However, the same attributes that make agents powerful also introduce
unpredictability. A Cleanlab analysis emphasizes that “Al agents are inherently unpredictable because
uncertainty is present at every step” (whether parsing queries, fetching data, or executing actions) (/%
cleanlab.ai). This unpredictability creates challenges for deploying agents in safety- or compliance-critical
settings.

In summary, Al Agents are like smart, adaptive assistants that decide their own course of action according to
goals, often by calling on LLMs and external tools. They blur the line between software and autonomy.
Importantly, as the Gartner press release cautions, loosely calling any assistantic feature an "agent” can be

[6]

misleading — true agents must operate without hard-coded, fixed steps ('’ www.gartner.com).

Al Workflows (Pipelines): Structured, Deterministic Processes

An Al workflow (often referred to as a pipeline) is fundamentally different. It is a predefined sequence of tasks
that an Al system follows to accomplish a larger goal. In practice, an Al workflow is engineered as part of
software: each step (e.g. data cleaning, model inference, logging) is explicitly scripted or configured, and the
system moves from one step to the next in a fixed order.

Formally, as one vendor explains, an Al pipeline is "a structured, automated workflow that manages the entire
lifecycle of an Al model, from the initial data collection to its final deployment and ongoing monitoring” (-~
www.byteplus.com). It automates the ML lifecycle: from gathering and prepping data, to training or updating a
model, to evaluating performance, and finally to integrating the model into a production application (*!
www.airops.com) (" www.weka.io). This approach inherits the consistency of software engineering: one can test
and validate each stage, and the overall flow is repeatable and controlled.

Key characteristics of Al workflows include:

o Determinism: The steps are predetermined. For a given input (data or a user request), the workflow
proceeds through a fixed graph of processes (2! medium.com) (""" www.weka.io). There is little or no runtime
decision-making beyond coded logic. If you run the same input through again (absent data changes) you
get the same behavior.

e Orchestration: Workflows are orchestrated by tools or frameworks (e.g. Apache Airflow, Kubeflow, MLflow,
cloud-native pipeline services). These ensure that data moves smoothly from one module to the next. The
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organization of tasks can be visualized as a directed graph or recipe (") www.airops.com).

e Focus on Model Lifecycle and Data: Often, Al workflows emphasize managing large datasets, training

[11]

models, and monitoring their performance (\* www.airops.com) (!""! www.weka.io). They integrate with data

validation, feature engineering, model registry, and MLOps practices.

¢ Human-Oriented Control: The workflow is typically triggered and monitored by humans (data engineers,
ML engineers). Humans decide when to retrain models, how to preprocess data, and interpret results (I'”!

machinelearningmastery.com).

In essence, an Al workflow applies automation to well-understood processes. For example, a retail company
might set up a pipeline to automatically retrain a recommendation model each night: it would start by ingesting
new sales data, preprocess it, train the model, run evaluation tests, and then deploy updated recommendations
if quality thresholds are met. Each of these steps is explicit and follows engineering best practices, making the
whole system predictable and auditable.

AirOps, a business-automation vendor, describes an Al workflow succinctly: “Al workflows... define the
structured process through which Al systems are developed, deployed, and maintained to solve business
problems efficiently” ("'®! www.airops.com). They are essentially the backbone of MLOps in industry. Weka, a
storage/Al platform, similarly notes that “Al pipelines are a way to automate machine learning workflows,"
typically with stages like preprocessing, learning, evaluation, and prediction ("' www.weka.io). That is, whereas
an agent might choose dynamically what to do next, a workflow has already decided.

Contrasting Dynamics

To crystallize the distinction, consider the workflow vs. agent with an example scenario: building a marketing
report.

e In an Al workflow approach, you might create a pipeline that (1) extracts data from CRM and sales databases, (2) runs
analysis models with fixed configurations, (3) generates report charts, and (4) emails the report. This pipeline runs each day
or on demand, exactly the same way, with alerts and logs to monitor each step. Any variability requires human edits to the
pipeline code.

e Inan Al agent approach, you might instead ask an agent, “Summarize last week's marketing performance.” The agent would
interpret the query, decide it needs CRM data, fetch it, possibly sanitize it with tools, then choose the right analysis
methods, generate narrative text and charts, and then maybe send a message or update a dashboard - all potentially
without calls to a pre-written script. The agent’s exact series of actions could vary depending on the content of the data, on
how it splits subtasks, or on alternative tools it might prefer. It essentially plans its own workflow, whereas the traditional
pipeline was fixed.

The following table highlights some key contrasts between Al agents and Al workflows:

Feature / ) .
. Al Agent Al Workflow (Pipeline)
Attribute
. Dynamic, loop-based reasoning (LSJ 2] )
Execution q - andai.github.io} (12! di Static, predetermined code path (‘' medium.com)
style ata\/lzan‘ al.github.io) (7 me .lumcom) Sequence of steps is defined in advance.
Agent decides next steps at runtime.
High — operates independently on goals, adapts as
. M (8] Low - follows human-defined instructions; adapts
Autonomy it goes (‘"' www.techtarget.com) ( i X X .
only if those instructions encode logic.
datavizandai.github.io).
Decision- Reasoning & judgment via Al (e.g., LLM) ([8] Rule-based or model-based decisions at each fixed
making datavizandai.github.io) () cleanlab.ai). step; no flexible reasoning loop.
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Feature |
Attribute

Predictability

Monitoring &

Testing

Complexity

Suitable tasks

Development

IntuitionLabs - Custom Al Software Development
from the leading Al expert Adrien Laurent

Al Agent

Lower predictability; outputs can vary, dependent

on model inferences (I cleanlab.ai).

Requires specialized observability (e.g. tracking

(191

chain-of-thought, tool usage) medium.com);

harder to test exhaustively.

Typically more complex (need managing memory,

[20] agentdock.ai).

action planning, error loops) (
Open-ended or multi-turn tasks (“write a report”,
“find best supplier”) that require sub-tasking (lg‘
datavizandai.github.io).

Emerging frameworks (e.g. LangChain, AutoGen,
Microsoft's Semantic Kernel) for agent

Al Agents vs. Al Workflows: Why Pipelines Dominate in 2025

Al Workflow (Pipeline)

Highly predictable; given fixed inputs it produces
consistent outcomes.

Uses standard APM/logging tools; easier to write unit

(19

tests for each step ] medium.com).

Simpler orchestration; complexity resides in code
maintenance, data pipelines.

Well-defined, repetitive tasks (classification,
forecasting, batch analysis) or tasks easily

decomposed into fixed steps (M] www.airops.com)

(‘2” research.aimultiple.com).

Mature workflow/orchestration tools (e.g. Kubeflow,
Airflow, CI/CD pipelines); integrate with

tools orchestration; demand expertise in prompt
. . . . DevOps/MLOps stacks.
engineering and orchestration logic.
Virtual assistants, autonomous research bots, Data preprocessing pipelines, ML training
Use case ame-playing bots (e.g. AlphaZero) ([8] deployment, statistical report generation ([4]
- i .g. , isti i
examples 9 playing 9. Alp ploy p g

22]

datavizandai.github.io). WWwWw.airops.com) ([ research.aimultiple.com).

(Table: Comparison of Al Agent vs. Al Workflow characteristics, with references.)

Technical and Architectural Differences

Control Flow and Adaptability

The core architectural contrast is control flow. Workflows follow a linear or branching chain of functions coded
by developers. Each component receives input, processes it, and passes output to the next. The logic is explicit
—for example, an if statement might route some data through path A or B, but there is no deliberation beyond
coded rules. In contrast, agents incorporate a nonlinear decision-making loop. At each iteration, an agent uses
Al models to interpret the task and environment, then chooses the next action without a fixed script (/%!

12l medium.com). This means agents can handle unforeseen situations by reasoning (e.g.

datavizandai.github.io) (
"] see a new requirement; | should query an external API"), whereas workflows would require prior programming

for that case.

For example, Alans Jones (2024) illustrates that an agent can “solve much more complex problems” than a
conventional chain-of-functions pipeline (! datavizandai.github.io). He notes a pipeline app is “a sequence of
conventional functions... passing output of one as input to the next” (\2%) datavizandai.github.io), whereas an
agent runs in a self-directed loop. Similarly, Shah (2025) emphasizes that workflows are deterministic recipes,
while agents make on-the-fly choices. Workflows are “predictable, testable, and cost-efficient,” whereas agents
offer flexibility at the cost of complexity (I*! medium.com).

Crucially, because agents incorporate Al-driven reasoning at run time, the system'’s execution path may diverge
significantly between runs. This is why experts warn about agent tutoring versus fixed automation. For example,
LinkedIn's engineers highlight that even when building agents, “we are building agents, [but] the reality is you

[24]

still have a large-scale distributed system in the background” ( ourcoders.com) (and indeed LinkedIn's

approach involves modular agents with orchestration). The unpredictability of agents means special care is
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needed: Cleanlab notes that agent failures come in categories like incorrect “responses, retrievals, actions, and
queries,” and such failures have already led to compliance breaches and errors (!° cleanlab.ai). This stands in
stark contrast to workflows, where one can track and debug each pipeline step with conventional logging.

As a result, observability and safety differ. Shah notes that while workflows are monitored with standard APM
tools (Datadog, Prometheus, etc.), agentic systems require “specialized observability tools” (like LangFuse,
AgentOps) to track token usage, tool invocation, and context (”Eﬂ medium.com). Designing for production scale
thus diverges: LinkedIn's blog emphasizes incorporating “observability and context engineering” and human-in-
loop controls for safety when scaling agents (1?°! news.linkedin.com) (I"*! news.linkedin.com), whereas workflow
pipelines rely on version control and dashboards.

Integration and Ecosystem

Another difference is how agents vs. workflows integrate into existing systems. Al workflows typically plug into
standard software infrastructure. Data engineers might use familiar technologies (SQL, Python, Kubernetes) to
set up a pipeline. For example, Airbnb’s ML pipeline uses Apache Airflow on AWS EMR to process 50+ GB of
data daily (1??! research.aimultiple.com). These components can be developed and scaled like any other software
service. Moreover, modern MLOps emphasis is on “cloud-native” and "API-first” architectures that ease

integration (1“®) cmr.berkeley.edu), which supports workflows seamlessly.

On the other hand, Al agents often require new integration layers. They might need to call external APIs at
runtime, maintain long-lived memory/data stores, and interface with human input. Building a production agent
service often involves creating custom orchestrators. LinkedIn, for instance, extended its microservice
infrastructure: each agent runs as a GRPC service defined in a skill registry, and agents are coordinated by a

28]

central orchestrator (127 news.linkedin.com) (2% news.linkedin.com). This is more involved than adding another

pipeline step; it requires thinking of agents as independent micro-services working together. Agencies must also

[29] [9]

secure any tools or plugins the agent uses ( skywork.ai) (' cleanlab.ai), and put guardrails around them (e.g.,

prompt filters, red teaming).

Thus, workflow deployment tends to reuse existing CI/CD and DevOps pipelines, while agent deployment often
entails new platform design. MLOps teams (78% of enterprises) build on cloud and Kubernetes technology ([71
www.openlabsresearch.com), which suits workflow automation. In contrast, agent development typically lives at
the intersection of NLP engineering and system design. This partly explains why enterprises with established IT
stacks have embraced MLOps en masse, whereas agentic Al remains mostly in labs or pilot projects.

Performance and Resource Usage

In terms of compute costs and efficiency, workflows and agents also differ. Because workflows are deterministic
and can be optimized, they often run faster and cheaper for routine tasks. For example, rerunning a trained
model inference on many data points is just a batch process. Al agents, however, usually rely on large LLM calls
at each reasoning step. Each token-generation incurs significant time and cloud cost. An agent aiming to
automate a task might require multiple model calls (one per planning step, plus retrieval, etc.), making even
moderate workloads expensive. This is especially true if agents continually loop to plan multi-step tasks.
Enterprises track this carefully: one study warns that some agent architectures could be 10x more expensive
than traditional API workflows ("°°! agentdock.ai).

In high-throughput scenarios, a fixed pipeline can be highly parallelized (e.g. Uber’s Michelangelo serving 10
million predictions/sec across 5,000 models (I*'! research.aimultiple.com)). Achieving comparable scale with
agents would be challenging and costly. Thus, for performance-critical applications (like real-time inference,
large analytics jobs), enterprises prefer pipeline implementations. Agents are typically better suited for lower-
throughput, high-interaction tasks (like one-on-one help desks or complex reasoning tasks).
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Adoption Patterns and Market Trends

Surveys and Industry Data

Empirical data indicate that Al agent adoption remains limited in production, whereas Al workflows are now
commonplace. Gartner's August 2025 analysis predicts that “by the end of 2026, 40% of enterprise
applications will be integrated with task-specific Al agents, up from less than 5% today” ([51 www.gartner.com).
This projection underscores that even Gartner sees agentic Al as in early stages (few percent penetration in
2025) but growing. The press release clarifies that “the vast majority of enterprise apps will have embedded Al
assistants” by end of 2025 - but these "assistants” are simpler, user-guided tools rather than true autonomous
agents (" www.gartner.com). In fact, Gartner explicitly warns that confusing assistive features for agents is a
common misconception (dubbed “agentwashing”) (\°! www.gartner.com).

A practitioner survey by the MLOps community (Nov 2024) found only 5.0% of respondents with fully
integrated Al agents across operations (mlops.community). By contrast, about half of the participants reported
either no agent use (21.8%) or just limited pilots (29.0%) (mlops.community). Thus, “Al agent adoption is still
nascent for a significant share of the market,” as the report comments (mlops.community). The same survey
highlights a sharp divide by organization size: 50% of early-stage startups (Series A-B) claim full agent
integration, whereas only 6% of Fortune 1000 companies do (mlops.community). This suggests that large
enterprises, with existing systems and risk aversion, are much slower to deploy agents than nimble new firms.

In sharp contrast, the utilization of Al pipelines is widespread. OpenLabs Research (Sep 2025) reports that 78%
of enterprises now have dedicated MLOps teams (up from 32% in 2023) (/! www.openlabsresearch.com),
reflecting broad organizational commitment to Al workflows. These companies are often running hundreds of
models in production simultaneously (OpenLabs notes an average of 250+ models per enterprise) (/!
www.openlabsresearch.com). Well-known projects illustrate this: Uber’s internal ML platform (“Michelangelo”)
supports over 5,000 models in production and processes about 10 million predictions per second at peak
(12" research.aimultiple.com). Booking.com reports deploying models across 150 distinct services (1?7
research.aimultiple.com). These figures highlight that many organizations succeed by scaling Al pipelines, not by

spinning up agent programs.

Real-World Examples

Real-world applications further distinguish pipelines from agents. Consider some prominent case studies:

e Uber (Ride-sharing Analytics) — Uber’'s Michelangelo MLOps system exemplifies a large-scale Al workflow. It implemented

CI/CD for machine learning so that any model can be tested and deployed with one click (l21J research.aimultiple.com). As
a result, Uber scaled from virtually no ML to over 5,000 models in production, making 10 million predictions per second and

accelerating deployment speed by about 10x ([2” research.aimultiple.com). The focus here was on automating routine
model development and maintenance (ETAs, fraud detection, rider matching) with standardized pipelines. There is no
indication that Al agents played a role; rather, Uber’s approach was a textbook workflow orchestration.

e Airbnb (Recommendations) - Airbnb built a comprehensive data-and-ML pipeline on AWS to process over 50 GB of data
daily ([22] research.aimultiple.com). They invested in data quality (using automated validation in Airflow) and a next-gen

ML platform (“Metis”) to achieve near real-time pipelines ([221 research.aimultiple.com). The outcome was improved
recommendation rate and dynamic pricing that boosted bookings. Again, this was a deterministic, automated pipeline
tackling large-scale data, with no need for autonomous agents to plan or decide beyond what the pipeline defined.
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e Booking.com (Personalization) — Booking.com reports using MLOps to deploy machine learning across roughly 150

customer-facing applications ([221 research.aimultiple.com). This suggests that virtually all personalization (search
ranking, recommendation) logic is delivered via model endpoints managed in production pipelines. Booking's ML stack is not
described as agentic; rather, model inference is integrated into the workflow of its site and apps. The impact was stronger
personalization and revenue uplift, achieved through systematic Al workflows.

e Ecolab (Industrial Al) — In chemical manufacturing, Ecolab applied an integrated MLOps solution (with the Iguazio platform)

to cut its Al model deployment time from 12 months down to a few weeks (12ZJ research.aimultiple.com). This dramatic

acceleration was accomplished by automating the pipeline of developing, testing, and deploying models for cleaning and
maintenance, not by using Al agents. It underscores how traditional ML workflows can greatly improve business agility when
scaled properly.

These cases share a common theme: A primary bottleneck in industrial Al was getting models into production
reliably. By investing in workflow automation, data management, and monitoring, these companies reaped large
efficiency gains. Crucially, their successes all involved strict pipelines — data came in, models went out, all on
schedule. None highlight deploying an autonomous agentic system as the linchpin.

There are, however, notable examples of Al agents in development or early use:

e LinkedIn (Recruiting “Hiring Assistant”) - LinkedIn launched a GenAl “Hiring Assistant” for recruiters, described as an Al
agent that uses large language models to match candidates with job roles (L3'ZJ news.linkedin.com). In 2024-2025,
LinkedIn moved from pilot to broad deployment of this assistant, making it globally available by late 2025 ([32]
news.linkedin.com). Architecturally, LinkedIn's assistant comprises modular agent services registered via gRPC,
orchestrated by a central controller entailing prompts and human-in-loop checks ([27] news.linkedin.com) ([28]

news.linkedin.com). This example shows an explicit push to create an agentic workflow - indeed, LinkedIn's own blog calls
it an "Al agent” that can reason, plan, and learn in context (“4J news.linkedin.com). Nevertheless, it required extensive
engineering (new skill registries, memorized context, careful monitoring ([33] news.linkedin.com) ([34]
news.linkedin.com)). LinkedIn was able to deploy it because of its strong engineering resources; most companies are not at

that scale yet.

e Shopify (Infrastructure Optimization) — Shopify (via a public blog) claims to use Al agents to manage its cloud
infrastructure. For example, Shopify reportedly “leveraged Al agents to predict resource needs, automate scaling, and

5]

significantly reduce cloud costs while maintaining performance” ([3 superagi.com). This is a specialized case where

agents act as proactive system management bots. The citation comes from a blog (SuperAGI) referencing an unspecified
“"Gartner report,” but the idea is that agents are optimizing systems rather than analyzing data. If accurate, it demonstrates
an agent used internally to automate devops. However, details are scarce and this too appears more experimental or vendor-
led commentary than a broadly documented case study.

In summary, pipeline-centric use cases abound in the enterprise world (Uber, Airbnb, Booking, etc.), achieving
concrete ROI. Agent-centric projects are far fewer and mostly in pilot or specialized internal tools (LinkedIn,
Shopify, certain R&D). This aligns with survey findings showing far more production investment in
workflows/MLOps than in agents.

Why Al Workflows Dominate Production in 2025

Given the differences above, why do companies overwhelmingly favor Al workflows in practice? There are
multiple interrelated reasons:

1. Reliability and Predictability

Enterprise systems demand consistency and reliability. Deterministic workflows fit this need. Because each
step in a pipeline is coded and tested, organizations can enforce quality gates at every stage. Teams can run
unit tests on data transformations, integration tests on model outputs, and formal validation before deployment.
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For example, Uber's Michelangelo platform ensures every model is evaluated against benchmarks before release
(181 research.aimultiple.com). Similarly, Booking.com's MLOps likely includes automatic health checks for each of

[22]

its 150 services ( research.aimultiple.com).

By contrast, Al agents introduce a layer of unpredictability. As Cleanlab emphasizes, agent decisions depend on
probability-laden model outputs at every step (/%! cleanlab.ai). Even the best LLMs can sometimes hallucinate or
make inconsistent output; an agent might interpret the same query differently on different days. This variability
complicates testing: you cannot exhaustively verify every possible chain of agent actions ahead of time. For
mission-critical workflows (e.g. financial, medical, or industrial applications), such uncertainty is a deal-breaker
without extensive safeguards.

LinkedIn explicitly acknowledges this tension: its GenAl agents operate with human-in-the-loop controls to
ensure trust and safety even while allowing autonomy when appropriate (1°°! news.linkedin.com). That is,
LinkedIn realizes that agents must be monitored like any crucial endpoint. But requiring constant human
oversight undermines the ‘fully autonomous' promise of agents. In production, companies often prefer a known,
manual review point rather than latent agent behavior.

Table: Back to our comparison — under Monitoring & Testing, workflows use standard DevOps tools, whereas
agents “require specialized observability tools” ('?) medium.com). The lack of standardized monitoring
frameworks for agents makes them harder to certify. Until the industry builds more mature agent-monitoring
systems, organizations stick with workflows they know how to observe and validate.

2. Regulatory and Safety Concerns

Udindustry and regulators are wary of ceding control to unverified Al processes. Al workflows can generate logs,
audit trails, and compliance reports in familiar ways, whereas autonomous agents raise questions about
accountability. The Cleanlab analysis notes that agentic failures have already caused “compliance breaches”
and financial errors (1°! cleanlab.ai). For example, if an Al agent unilaterally approves a credit or changes pricing,
who is accountable if something goes wrong? Workflows instead hand off decisions to stable model predictions
or pass data to humans for final approval, which fits existing regulatory models.

Financial services, healthcare, and other regulated fields in particular require a clear chain of custody for
decisions. Many of these industries already use predictive models via pipelines (e.g. credit scoring models,
medical image classifiers) because those can be validated and explained. Using an Al agent to make
autonomous adjustments would likely trigger scrutiny. Indeed, regulatory bodies are still catching up on
generative Al; they would likely hesitate to approve undisclosed decision-making loops.

In other words, the “safety surface” of workflows is smaller. You can point a regulator to deterministic code
and training data. With an agent, you must also explain its reasoning, memory, and how it interacts with external
tools. This extra complexity can be prohibitive, especially given the relatively uncertain benefit (see point 3).
Until standard protocols for agent transparency and oversight exist, workflows are the safer bet for production
environments.

3. Alignment with Business Problems

Many business problems are inherently well-suited to workflow automation. Tasks like data scoring, customer
segmentation, predictive maintenance, or image classification fit neatly into pipelines: they have clear inputs
and outputs and don't require open-ended reasoning. For instance, a retailer's demand-forecast model or a
bank’s fraud-detection system are naturally pipeline tasks: gather data, run a model, take action based on the
output.
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Al agents shine when tasks involve ill-defined objectives or creativity — for example, drafting a strategic email
campaign, conducting research, or interacting with customers in a dialogue. But most enterprise Al use cases
(especially those with massive scale) are more structured. A recent Al adoption survey points out that
"enterprises adopt Al agents primarily in business process automation” scenarios, but even there it often means

replacing part of a workflow with some Al logic rather than full autonomy (!'?! uomolab.com).

In practice, many organizations are not yet asking their Al systems to make novel decisions; they are asking
them to enhance existing processes. Those can be addressed with pipelines. The adoption data reflects this:
across industries like manufacturing, logistics, and services, Al is being layered onto workflows (e.g. predictive
maintenance pipelines, supply chain optimization pipelines) more so than building independent agentic systems.
Strikingly, some analysts note that early ROl in Al often comes from automating repetitive steps (common in
workflows) rather than unlocking entirely new agentic capabilities (\'?! uomolab.com).

4. Maturity of Tools and Skills

The tooling and skillsets around Al workflows are more mature and widespread than those for Al agents. Data
scientists, ML engineers, and DevOps practitioners have developed robust frameworks for pipelines: e.g.,
MLflow for experiment tracking, TensorFlow Extended (TFX) for end-to-end workflows, Argo or Airflow for
orchestration. Cloud platforms offer built-in support for model training and serving (AWS Step Functions, Azure
ML Pipelines, etc.). Many engineers are comfortable writing CI/CD scripts that include ML steps.

By contrast, Al agent frameworks are very new. Solutions like LangChain, AutoGen (Microsoft), OpenAl's new
agent builder, and others are only a few years (or months) old. Organizations are only beginning to trial them,
and there is no de facto standard for linking LLMs with external tools safely. Furthermore, Agent development
often requires novel skills such as prompt engineering and app-integrating orchestration design, which most
teams are still acquiring. This gap slows down enterprise adoption.

Thus, when an engineer is tasked with an Al project, they are likelier to reach for proven pipeline tools than to
bet on an untested agent framework. The OpenlLabs report (2025) that 78% of companies have MLOps teams
illustrates that investment is going into pipeline capabilities () www.openlabsresearch.com). The fact that the
average enterprise now “manages 250+ ML models in production” also implies a focus on scaling pipelines, not
rewriting systems as agents.

5. Economic Factors and ROI

Implementing Al agents demands substantial upfront investment, not only in development but also in
infrastructure (for example, running large LLMs continuously, maintaining memory stores, and many API calls).
In contrast, traditional pipelines can often leverage smaller, task-specific models or even classical algorithms
already in an organization'’s toolkit. The ROI for swapping a supervised model into a pipeline is usually clearer
and quicker than building a full agent that might only marginally improve a process.

This is borne out by reports: Gartner predicts that by 2035, agentic Al could drive up to 30% of app revenue,
but cautions that getting there requires a “focused approach across the five stages of agentic Al evolution” (571
www.gartner.com). They imply the journey is long and uncertain. Meanwhile, companies celebrate near-term
gains: Uber went from “near-zero ML to hundreds of use cases in production in three years” by investing in
pipelines (°¢) research.aimultiple.com). The recipe was obvious and cost-justified. Such swift wins make pipelines
more attractive, especially when budgets are finite.

Finally, there is the "pilot trap” phenomenon: if companies had hype cycles amplifying agent projects, but those
projects stumble or produce unclear value, budgets may be redirected back to the reliable pipeline initiatives. In
fact, Gartner warns that as many as 40% of current agentic projects will be canceled by 2027 due to cost
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overruns, unclear business value, or risk (

Al Agents vs. Al Workflows: Why Pipelines Dominate in 2025

). In other words, the early pipeline adopters may

capture more ROl before the agentic wave crashes or recedes.

Data-Driven Analysis

To summarize the above, we present a table of relevant statistics from industry sources:

Metric [ Statistic

% organizations with dedicated
teams (2025)

Enterprise apps with Al agents
(2025, actual)

Enterprise apps with Al agents
(2026, predicted)

Survey: no Al agent adoption
Survey: limited/pilot Al agent use
Survey: fully integrated Al agents

Survey: startups (full agent
integration)

Survey: Fortune-1000 (full agent
integration)

Models in production, top
companies

Predictions/sec (top ML
platform)

Time-to-deploy (ML models)

Data processed daily

Deployment sites

Deployment speed improvement

Al Agents

< 5% ( )

40% ( )

21.8% of orgs (mlops.community)
29.0% of orgs (mlops.community)
5.0% of orgs (mlops.community)

50% of Series-A/B startups
(mlops.community)

6% (mlops.community)

Al Workflows [ Pipeline

78% have dedicated MLOps teams (
)

5,000+ (Uber Michelangelo) (
)

~10 million (Uber) (

Month->days (Uber: 10x faster) (
)

50+ GB (Airbnb ML pipelines) (
)

150+ applications ( ) (

12mo->weeks (Ecolab) (

(Table: Comparative metrics for Al agents vs workflows in production (sources indicated).)

This data underscores that, as of 2025, substantial engineering resources and organizational adoption have
gone into workflows and pipelines, not agents. Organizations are stacking and scaling models at impressive

rates, while dedicated agent deployments are still tiny by comparison.

Case Studies and Examples

Below are illustrative examples of Al workflows and agents in real deployments:
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Company | ..

Case Al Approach Description [ Result Source
In-house ML platform with CI/CD. Manages 5,000+

Uber Al Workflow models in production, handling ~10 million ([2W]

. MLOps - . .

(Michelangelo) :)Iatfo?'m) predictions/sec. Deployment time per model is ~10x research.aimultiple.com)
faster than before ([2” research.aimultiple.com).
Built near-real-time ML pipeline on AWS (Airflow, EMR).
Processes 50+ GB/day. Investments in data quality and [22]

Airbnb Al Workflow automation led to higher recommendation accuracy, (
improving host-guest match rates ([22J research.aimultiple.com)
research.aimultiple.com).
Adopted MLOps to deploy ML models across ~150
customer-facing apps (search, personalization). This ([22]

i Al Workfl . . N
Booking.com orktiow streamlined development and improved personalization

([22]

research.aimultiple.com)

strategies at scale research.aimultiple.com).

Automated ML deployment: reduced model release cycle
from 12 months to a few weeks. This drastically sped up

[22]

Ecolab Al Workflow bringing new predictive cleaning algorithms online, (

(Iguazio) . i ;
enhancing operational efficiency ([22] research.aimultiple.com)
research.aimultiple.com).

A generative Al agent for recruiters. Uses LLMs to match
candidates to roles. LinkedIn scaled it from pilot to global
LinkedIn Al Agent (GenAl beta, requiring modular agent services and human [32] pews.linkedin.com
(Hiring Recruiting oversight. Represents an early production-grade Al agent ( . . )
3 . . . . [14] i i

Assistant) Assistant) ([02] news.linkedin.com) ([M] news.linkedin.com). Role- ( news.linkedin.com)
based orchestration enables it to “think, plan, and act”
with user collaboration ([m] news.linkedin.com).

Shopify has reportedly applied agents to DevOps: Al
Al Agent predicts infrastructure resource needs and auto-scales
Shopify (Infrastructure cloud services, cutting costs. (Case described in reports ([36] superagi.com)
Management) highlighting 85%+ enterprise Al targets for agentic

[35]

automation) ( superagi.com).

(Table: Select case studies — Al workflows vs Al agents in production.)

These examples reinforce that structured pipelines are behind the bulk of enterprise Al value today. When
dozens or hundreds of models must run reliably, companies invest in MLOps. Agents are currently found in

narrower contexts (e.g. specialized internal tools or pilot projects).

Implications and Future Directions

Looking ahead, the role of Al agents is poised to grow, but significant hurdles remain. Analysts predict an
increasing presence of agents: Gartner forecasts that by 2026, 40% of enterprise apps will embed task-specific
agents ("°) www.gartner.com), and by 2030, half of all supply chain solutions may include agentic Al (%!
www.gartner.com). These are bold projections reflecting confidence in agentic Al's future potential. In academic
surveys (Chopra et al., 2025), authors emphasize that agentic Al can transform decision-making and open new
strategic frontiers, but only if organizations can surmount “technical, organizational, and financial challenges”

(\41\ [10]

cmr.berkeley.edu) ( cmr.berkeley.edu).

Technical advances could shift the balance. As large language models become more efficient and less opaque,
some unpredictability issues may be mitigated. Improved frameworks for orchestrating agents (for example,
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Microsoft's AutoGen or open-source multi-agent toolkits) may simplify building safe agents. The research
community is actively exploring “agentic pipelines” where agents themselves manage ML pipelines. If these
mature, the gap between agentic flexibility and workflow reliability could narrow.

Regulatory and governance frameworks will also be crucial. Industries that pioneer agent adoption (e.g.
manufacturing, as one ROI study suggests, because agents can be treated like equipment) may pave paths for
others (mlops.community). Early use cases in areas where autonomy is safer (predictive factory maintenance,
automated infrastructure) will likely expand. With proper safeguards, we may see incremental agent deployment
in customer service, IT operations, and beyond.

However, the core advantages of workflows — transparency, explainability, and control — will remain necessary
for many domains, especially high-stakes ones. It is plausible that a hybrid future will emerge, in which Al
agents handle higher-level orchestration and decision-making, but still operate within an underlying framework
of workflows. Microsoft's own roadmap suggests that Al assistants (requiring input) and true agents (operating
autonomously) will coexist (I°"! www.gartner.com). For example, a medical diagnostics system might use an agent
to interpret complex symptoms and dispatch tasks (imaging, lab tests), but each task would be executed by a
validated model within a workflow.

Organizations planning Al strategies should thus weigh these paradigms carefully. As Chopra (2025) advises,
companies need to build “Al-ready architecture” and governance now to be prepared for agentic adoption (/¢!
cmr.berkeley.edu) ([42] cmr.berkeley.edu). Even if they deploy workflows today, they should design systems
flexibly: using API-first, multi-model architectures so that smarter agents can eventually plug into the same data
pipelines. Large-scale production of Al requires solid foundations: only when the “plumbing” of data and model
management is robust can agents safely inhabit that space.

Ultimately, the cautious embrace of Al workflows in 2025 reflects the maturity of enterprise systems. As Robotic
Process Automation has shown, organizations often incrementally embed intelligence into workflows before
handing over full autonomy. For now, companies see predictable workflows delivering business value today,
while exploring agents for tomorrow'’s possibilities.

Conclusion

In this report, we have thoroughly examined the distinction between Al agents and Al workflows, and why
production systems in 2025 are dominated by the workflow paradigm. We defined Al agents as autonomous,
goal-seeking systems capable of independent reasoning and multi-step action ("' www.techtarget.com) (!
datavizandai.github.io). In contrast, Al workflows are structured pipelines—deterministic sequences of data and

model operations designed and monitored by engineers ("*! www.byteplus.com) () www.airops.com).

From a technical standpoint, agents offer flexibility, but introduce complexity and unpredictability (%
medium.com) (19! cleanlab.ai). Workflows, while less “magical,” provide robustness: they are testable, observable,

and compatible with existing DevOps paradigms ('*! medium.com) ("%

cmr.berkeley.edu). In business practice,

these differences manifest in deployment choices. Survey data and industry reports consistently show /imited
adoption of agents outside of specialized pilots (mlops.community) (mlops.community), whereas Al pipelines
have been widely embraced (with many enterprises running hundreds of models in productionvy (!’

(21

www.openlabsresearch.com) research.aimultiple.com)).

Real-world case studies reinforce the theme: companies achieve massive scaling and ROl through automated
ML pipelines. (12" research.aimultiple.com) (22! research.aimultiple.com) Where agents have been used (e.g.
LinkedIn's Hiring Assistant ([321 news.linkedin.com)), it required substantial engineering and remains the
exception rather than the rule. Major consultancies and research bodies (Gartner, KPMG, etc.) project future
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growth for agents, but also warn of high failure rates and emphasize the continued importance of exemplar

MLOps practices (\°! www.gartner.com) (°9 bomolab.com).

In practice, then, the world of 2025 looks like this: Generative Al and agents are headline-making innovations,
but day-to-day machine learning is still mostly performed by well-oiled pipelines. Businesses put Al into
production by integrating it into their workflows—data flows, model flows, and process flows—because this fits

[43]

organizational needs for reliability, auditability, and risk management (mlops.community) ( cmr.berkeley.edu).

The virtues of pipelines align with enterprise priorities.

Looking to the future, it is reasonable to expect a gradual shift. As organizations build on their MLOps
foundations, they may begin to experiment more with agents, especially in areas where the added autonomy
yields clear benefits. Best practices will evolve: companies will need to apply the same discipline to agentic
systems (governance, testing, monitoring) that they already apply to ML pipelines. Over time, we may see hybrid
architectures where agents set goals and orchestrate tasks, but critical computations still run inside
deterministic modules.

For now, however, the record is clear: Al workflows have won the production battle in 2025. They are the
workhorses behind successful Al deployments, while fully autonomous Al agents remain largely exploratory.
Organizations that recognize this will continue to invest in maximizing their pipeline infrastructure, even as they
keep a watchful eye on agentic innovations on the horizon (mlops.community) (mlops.community).
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agent deployment is still rare. The survey also finds 50% of Series-A startups fully use agents, vs. 6% of
Fortune 1000 companies (mlops.community).

10. OpenLabs Research - “The State of MLOps in 2025” (Jul 2025). Reports that 78% of enterprises have

dedicated MLOps teams (up from 32% in 2023) and manage an average of 250+ models in production ('’
www.openlabsresearch.com), indicating widespread adoption of Al pipelines.

11. Al Multiple (Cem Dilmegani) - Top MLOps Case Studies & Use Cases (updated Jul 25, 2025). Describes
examples like Airbnb’s data pipeline (50 GB/day on AWS, boosting recommendation accuracy) (%
research.aimultiple.com), Uber's Michelangelo (supports 5,000+ models and 10M pred/sec, 10x faster
deployment) (?" research.aimultiple.com), Booking.com (150 apps deployed) (\°?! research.aimultiple.com), and
Ecolab (cut deployment time from 12mo to weeks) (1??! research.aimultiple.com), illustrating the impact of Al
workflows.

12. LinkedIn Corporate Blog — “The LinkedIn Generative Al Application Tech Stack: Extending to Build Al
Agents” (Sep 10, 2025). Announces LinkedIn's Al “Hiring Assistant” agent and discusses agent
architectures. Defines a GenAl agent as an autonomous LLM-powered system that reasons and learns, and

25]

notes the need for human-in-the-loop control for trust ('* news linkedin.com) (?°! news. linkedin.com).

13. SuperAGI Blog (citing Gartner) - “Case Study: Infrastructure Optimization for an E-commerce Platform”
(2025). Claims Shopify used Al agents to predict resource needs and automate cloud scaling, reducing
costs (°°) superagi.com). (lllustrates an agentic DevOps use case, albeit from a vendor blog.)

14. Uomolab (Ryan, July 29 2025) - “Al Agents & Agentic Workflows: The Enterprise Digital Transformation
Revolution of 2025”. Cites Gartner and KPMG: 33% of organizations have deployed Al agents (up from 11%)
(597 vomolab.com) (*°) tomolab.com). Also reports Gartner’s warning that >40% of agentic projects will be

canceled by 2027 due to costs or unclear ROI (°%) uomolab.com).

15. Cleanlab (Al Agent Safety Blog) — “Al Agent Safety: Managing Unpredictability at Scale”. Emphasizes that
“Al agents are inherently unpredictable” at every step, and agent failures have led to compliance breaches

and errors ([91 cleanlab.ai). Urges treating Al safety as enterprise infrastructure.

16. California Management Review (Chopra et al., Aug 2025) - “Adoption of Al and Agentic Systems: Value,
Challenges, and Pathways”. An academic analysis noting that organizations face “technical, organizational,

(181 cmr.berkeley.edu) (1101

financial, human factors, and security” challenges in adopting agentic Al
cmr.berkeley.edu). Highlights issues like poor data quality and legacy silos impeding Al deployment (/0]
cmr.berkeley.edu), and notes organizational misalignment and lack of governance in integrating Al into
workflows (%) crmr.berkeley.edu). Provides guidance on Al-ready architectures (API-first, cloud-native) to

ease integration (7% cmr.berkeley.edu).

Each of these sources was used to substantiate the comparisons, statistics, and analyses in this report. All
claims about the nature of agents vs workflows, adoption rates, case outcomes, and future predictions are
backed by these citations (in [sourceTLx-Ly] format). The arguments made herein reflect those findings: that
structured Al workflows are currently the backbone of production Al, while fully autonomous agentic systems,
though promising, remain mostly in pilot or niche phases as of 2025.

© 2025 IntuitionLabs.ai - North America's Leading Al Software Development Firm for Pharmaceutical & Biotech. All rights reserved.

Page 16 of 20


https://www.gartner.com/en/newsroom/press-releases/2025-08-26-gartner-predicts-40-percent-of-enterprise-apps-will-feature-task-specific-ai-agents-by-2026-up-from-less-than-5-percent-in-2025#:~:text=Forty%20percent%20of%20enterprise%20applications,agent%20interactions
https://www.gartner.com/en/newsroom/press-releases/2025-08-26-gartner-predicts-40-percent-of-enterprise-apps-will-feature-task-specific-ai-agents-by-2026-up-from-less-than-5-percent-in-2025#:~:text=Gartner%20predicts%20that%20by%20the,%E2%80%9D
http://yougot.us/
https://mlops.community/ai-agents-survey-results-part-i/#:~:text=The%20first%20thing%20our%20data,a%20meaningful%20or%20widespread%20way
https://mlops.community/ai-agents-survey-results-part-i/#:~:text=Meanwhile%2C%C2%A024.3,showcasing%20AI%E2%80%99s%20potential%20at%20scale
https://mlops.community/ai-agents-survey-results-part-i/#:~:text=According%20to%20our%20November%202024,unproven%20technologies%20for%20competitive%20advantage
https://www.openlabsresearch.com/si/blog/scalable-ai-mlops#:~:text=As%20we%20progress%20through%202025%2C,existing%20DevOps%20and%20DataOps%20workflows
https://www.openlabsresearch.com/si/blog/scalable-ai-mlops#:~:text=As%20we%20progress%20through%202025%2C,existing%20DevOps%20and%20DataOps%20workflows
https://research.aimultiple.com/mlops-case-study#:~:text=
https://research.aimultiple.com/mlops-case-study#:~:text=
https://research.aimultiple.com/mlops-case-study#:~:text=Uber%E2%80%99s%20Michelangelo%20platform%20implemented%20CI%2FCD,predictions%20per%20second%C2%A0at%20peak%20load%E2%80%8B
http://booking.com/
https://research.aimultiple.com/mlops-case-study#:~:text=
https://research.aimultiple.com/mlops-case-study#:~:text=
https://news.linkedin.com/2025/linkedin-s-ai-stack--expanding-to-build-tomorrow-s-agents#:~:text=A%20GenAI%20agent%20is%20an,into%20subtasks%20before%20solving%20them
https://news.linkedin.com/2025/linkedin-s-ai-stack--expanding-to-build-tomorrow-s-agents#:~:text=,scaling%20complex%20AI%20systems%20efficiently
https://superagi.com/orchestrating-ai-agents-in-devops-real-world-case-studies-and-best-practices/#:~:text=As%20e,of%20enterprises%20will%20be%20using
https://uomolab.com/en/ai-agents-agentic-workflows-the-enterprise-digital-transformation-revolution-of-2025/#:~:text=Bottom%20Line%20Up%20Front%3A%20AI,to%20escalating%20costs%2C%20unclear%20business
https://uomolab.com/en/ai-agents-agentic-workflows-the-enterprise-digital-transformation-revolution-of-2025/#:~:text=A%20KPMG%20survey%20shows%20that,focus%20on%20security%20and%20compliance
https://uomolab.com/en/ai-agents-agentic-workflows-the-enterprise-digital-transformation-revolution-of-2025/#:~:text=Bottom%20Line%20Up%20Front%3A%20AI,to%20escalating%20costs%2C%20unclear%20business
https://cleanlab.ai/blog/ai-agent-safety/#:~:text=,measure%2C%20observe%2C%20and%20control%20failures
https://cmr.berkeley.edu/2025/08/adoption-of-ai-and-agentic-systems-value-challenges-and-pathways/#:~:text=organizations%20frequently%20encounter%20across%20technical,offering%20actionable%20insights%20for%20business
https://cmr.berkeley.edu/2025/08/adoption-of-ai-and-agentic-systems-value-challenges-and-pathways/#:~:text=,have%20data%20scattered%20across%20multiple
https://cmr.berkeley.edu/2025/08/adoption-of-ai-and-agentic-systems-value-challenges-and-pathways/#:~:text=,have%20data%20scattered%20across%20multiple
https://cmr.berkeley.edu/2025/08/adoption-of-ai-and-agentic-systems-value-challenges-and-pathways/#:~:text=,have%20data%20scattered%20across%20multiple
https://cmr.berkeley.edu/2025/08/adoption-of-ai-and-agentic-systems-value-challenges-and-pathways/#:~:text=,have%20data%20scattered%20across%20multiple
https://cmr.berkeley.edu/2025/08/adoption-of-ai-and-agentic-systems-value-challenges-and-pathways/#:~:text=Organizations%20struggle%20with%20structural%20misalignment,design%20and%20change%20management%20capabilities
https://cmr.berkeley.edu/2025/08/adoption-of-ai-and-agentic-systems-value-challenges-and-pathways/#:~:text=Build%20AI,value%20for%20AI%20initiatives
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=ai-agents-vs-ai-workflows-why-pipelines-dominate-in-2025.pdf
https://intuitionlabs.ai/articles/ai-agent-vs-ai-workflow?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=ai-agents-vs-ai-workflows-why-pipelines-dominate-in-2025.pdf
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=ai-agents-vs-ai-workflows-why-pipelines-dominate-in-2025.pdf

E IntuitionLabs  IntuitionLabs - Custom Al Software Development
from the leading Al expert Adrien Laurent

External Sources

[10]

[11]

[12]

https://www.techtarget.com/searchenterpriseai/definition/autonomous-Al-agents#:~:Auton...

https://medium.com/%40neeldevenshah/ai-workflows-vs-ai-agents-vs-multi-agentic-systems-a-comprehensive-guide
-f945d5e2e9914#:~:,offe...

https://www.byteplus.com/en/topic/487805#:~:In%20...
https://www.airops.com/blog/what-is-an-ai-workflow#:~:An%20...

https://www.gartner.com/en/newsroom/press-releases/2025-08-26-gartner-predicts-40-percent-of-enterprise-apps-

will-feature-task-specific-ai-agents-by-2026-up-from-less-than-5-percent-in-2025#:~:Forty...

https://www.gartner.com/en/newsroom/press-releases/2025-08-26-gartner-predicts-40-percent-of-enterprise-apps-
will-feature-task-specific-ai-agents-by-2026-up-from-less-than-5-percent-in-2025#:~:Gartn...

https://www.openlabsresearch.com/si/blog/scalable-ai-mlops#:~:As%20...

https://datavizandai.github.io/2024/09/28/Al_Agents_vs._Al_Pipelines-3A_a_Practical_Guide_to_Coding_Your_LLM_A
pplication.html#:~:We%20...

https://cleanlab.ai/blog/ai-agent-safety/#:~:,meas...
https://cmr.berkeley.edu/2025/08/adoption-of-ai-and-agentic-systems-value-challenges-and-pathways/#:~:,have...
https://www.weka.io/learn/glossary/ai-ml/ai-pipeline/#:~:What%...

https://luomolab.com/en/ai-agents-agentic-workflows-the-enterprise-digital-transformation-revolution-of-2025/#:~:
1.%20...

https://www.shopify.com/ie/blog/ai-agents#:~:Al%20...
https://news.linkedin.com/2025/linkedin-s-ai-stack--expanding-to-build-tomorrow-s-agents#:~:A%20G...
https://www.techtarget.com/searchenterpriseai/definition/autonomous-Al-agents#:~:A%20n...

https://luomolab.com/en/ai-agents-agentic-workflows-the-enterprise-digital-transformation-revolution-of-2025/#:~:4,t

00...
https://machinelearningmastery.com/7-ai-agent-frameworks-for-machine-learning-workflows-in-2025/#:~:and%?2...
https://www.airops.com/blog/what-is-an-ai-workflow#:~:A1%20...

https://medium.com/%40neeldevenshah/ai-workflows-vs-ai-agents-vs-multi-agentic-systems-a-comprehensive-guide
-f945d5e2e991#:~:real,...

https://agentdock.ai/docs/ai-agents-book/chapter-02-technical-reality#:~:match...
https://research.aimultiple.com/mlops-case-study#:~:Uber%...
https://research.aimultiple.com/mlops-case-study#:~:...

https://datavizandai.github.io/2024/09/28/AI_Agents_vs._Al_Pipelines-3A_a_Practical_Guide_to_Coding_Your_LLM_A

pplication.html#:~:Somet...
https://ourcoders.com/news/show/51075/#:~:How%?2...
https://news.linkedin.com/2025/linkedin-s-ai-stack--expanding-to-build-tomorrow-s-agents#:~:,scal...

https://cmr.berkeley.edu/2025/08/adoption-of-ai-and-agentic-systems-value-challenges-and-pathways/#:~:Build...

© 2025 IntuitionLabs.ai - North America's Leading Al Software Development Firm for Pharmaceutical & Biotech. All rights reserved.

Al Agents vs. Al Workflows: Why Pipelines Dominate in 2025

Page 17 of 20


https://www.techtarget.com/searchenterpriseai/definition/autonomous-AI-agents#:~:text=Autonomous%20artificial%20intelligence%20,without%20requiring%20ongoing%20human%20guidance
https://medium.com/%40neeldevenshah/ai-workflows-vs-ai-agents-vs-multi-agentic-systems-a-comprehensive-guide-f945d5e2e991#:~:text=,offering%20flexibility%20but%20introducing%20complexity
https://www.byteplus.com/en/topic/487805#:~:text=In%20the%20rapidly%20advancing%20world,deploy%20AI%20solutions%20with%20greater
https://www.airops.com/blog/what-is-an-ai-workflow#:~:text=An%20AI%20workflow%20is%20the,use%20in%20training%20AI%20models
https://www.gartner.com/en/newsroom/press-releases/2025-08-26-gartner-predicts-40-percent-of-enterprise-apps-will-feature-task-specific-ai-agents-by-2026-up-from-less-than-5-percent-in-2025#:~:text=Forty%20percent%20of%20enterprise%20applications,agent%20interactions
https://www.gartner.com/en/newsroom/press-releases/2025-08-26-gartner-predicts-40-percent-of-enterprise-apps-will-feature-task-specific-ai-agents-by-2026-up-from-less-than-5-percent-in-2025#:~:text=Gartner%20predicts%20that%20by%20the,%E2%80%9D
https://www.openlabsresearch.com/si/blog/scalable-ai-mlops#:~:text=As%20we%20progress%20through%202025%2C,existing%20DevOps%20and%20DataOps%20workflows
https://datavizandai.github.io/2024/09/28/AI_Agents_vs._AI_Pipelines-3A_a_Practical_Guide_to_Coding_Your_LLM_Application.html#:~:text=We%20can%20think%20of%20an,to%20use%20at%20each%20iteration
https://cleanlab.ai/blog/ai-agent-safety/#:~:text=,measure%2C%20observe%2C%20and%20control%20failures
https://cmr.berkeley.edu/2025/08/adoption-of-ai-and-agentic-systems-value-challenges-and-pathways/#:~:text=,have%20data%20scattered%20across%20multiple
https://www.weka.io/learn/glossary/ai-ml/ai-pipeline/#:~:text=What%20are%20AI%20pipelines%3F%20AI,consist%20of%20four%20main%20stages
https://uomolab.com/en/ai-agents-agentic-workflows-the-enterprise-digital-transformation-revolution-of-2025/#:~:text=1.%20Autonomy%20and%20Decision,environmental%20changes%20and%20contextual%20understanding
https://www.shopify.com/ie/blog/ai-agents#:~:text=AI%20agents%20take%20this%20a,them%20what%20to%20do%20next
https://news.linkedin.com/2025/linkedin-s-ai-stack--expanding-to-build-tomorrow-s-agents#:~:text=A%20GenAI%20agent%20is%20an,into%20subtasks%20before%20solving%20them
https://www.techtarget.com/searchenterpriseai/definition/autonomous-AI-agents#:~:text=A%20normal%20software%20agent%20is,little%20to%20no%20human%20influence
https://uomolab.com/en/ai-agents-agentic-workflows-the-enterprise-digital-transformation-revolution-of-2025/#:~:text=4,tools%20to%20complete%20sophisticated%20tasks
https://machinelearningmastery.com/7-ai-agent-frameworks-for-machine-learning-workflows-in-2025/#:~:text=and%20adapt%20their%20behavior%20based,on%20changing%20conditions
https://www.airops.com/blog/what-is-an-ai-workflow#:~:text=AI%20workflows%20are%20essential%20for,to%20solve%20business%20problems%20efficiently
https://medium.com/%40neeldevenshah/ai-workflows-vs-ai-agents-vs-multi-agentic-systems-a-comprehensive-guide-f945d5e2e991#:~:text=real,companies%20like%20Klarna%20and%20BCG
https://agentdock.ai/docs/ai-agents-book/chapter-02-technical-reality#:~:text=match%20at%20L587%20,workflows%20for%20returns%20and%20refunds
https://research.aimultiple.com/mlops-case-study#:~:text=Uber%E2%80%99s%20Michelangelo%20platform%20implemented%20CI%2FCD,predictions%20per%20second%C2%A0at%20peak%20load%E2%80%8B
https://research.aimultiple.com/mlops-case-study#:~:text=
https://datavizandai.github.io/2024/09/28/AI_Agents_vs._AI_Pipelines-3A_a_Practical_Guide_to_Coding_Your_LLM_Application.html#:~:text=Sometimes%20a%20sequence%20of%20more,the%20input%20to%20the%20next
https://ourcoders.com/news/show/51075/#:~:text=How%20LinkedIn%20built%20an%20agentic,So%20rather
https://news.linkedin.com/2025/linkedin-s-ai-stack--expanding-to-build-tomorrow-s-agents#:~:text=,scaling%20complex%20AI%20systems%20efficiently
https://cmr.berkeley.edu/2025/08/adoption-of-ai-and-agentic-systems-value-challenges-and-pathways/#:~:text=Build%20AI,value%20for%20AI%20initiatives
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=ai-agents-vs-ai-workflows-why-pipelines-dominate-in-2025.pdf
https://intuitionlabs.ai/articles/ai-agent-vs-ai-workflow?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=ai-agents-vs-ai-workflows-why-pipelines-dominate-in-2025.pdf
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=ai-agents-vs-ai-workflows-why-pipelines-dominate-in-2025.pdf

o [Py A e i Al Agents vs. Al Workflows: Why Pipelines Dominate in 2025

from the leading Al expert Adrien Laurent

[27] https://news.linkedin.com/2025/linkedin-s-ai-stack--expanding-to-build-tomorrow-s-agents#:~:Defin...
[28] https://news.linkedin.com/2025/linkedin-s-ai-stack--expanding-to-build-tomorrow-s-agents#:~:Layin...
[29] https://skywork.ai/blog/agentic-ai-safety-best-practices-2025-enterprise/#:~:Agent...

[30] https://agentdock.ai/docs/ai-agents-book/chapter-02-technical-reality#:~:exper...

[31] https://[www.gartner.com/en/newsroom/press-releases/2025-08-26-gartner-predicts-40-percent-of-enterprise-apps-

will-feature-task-specific-ai-agents-by-2026-up-from-less-than-5-percent-in-2025#:~:Stage...
[32] https://news.linkedin.com/2025/linkedin-s-ai-stack--expanding-to-build-tomorrow-s-agents#:~:Last%...
[33] https://news.linkedin.com/2025/linkedin-s-ai-stack--expanding-to-build-tomorrow-s-agents#:~:Given...
[34] https://news.linkedin.com/2025/linkedin-s-ai-stack--expanding-to-build-tomorrow-s-agents#:~:,t0%?2...
[35] https:/[superagi.com/orchestrating-ai-agents-in-devops-real-world-case-studies-and-best-practices/#:~:As%20...
[36] https:/[research.aimultiple.com/mlops-case-study#:~:Autom...

[37] https://[www.gartner.com/en/newsroom/press-releases/2025-08-26-gartner-predicts-40-percent-of-enterprise-apps-

will-feature-task-specific-ai-agents-by-2026-up-from-less-than-5-percent-in-2025#:~:Gartn...
[38] https:/[research.aimultiple.com/mlops-case-study#:~:Autom...

[39] https://uomolab.com/en/ai-agents-agentic-workflows-the-enterprise-digital-transformation-revolution-of-2025/#:~:Bo
tto...

[40] https://www.gartner.com/en/newsroom/press-releases/2025-05-21-gartner-predicts-half-of-supply-chain-managemen

t-solutions-will-include-agentic-ai-capabilities-by-2030#:~:Gartn...
[41] https://cmr.berkeley.edu/2025/08/adoption-of-ai-and-agentic-systems-value-challenges-and-pathways/#:~:Intro...
[42] https://cmr.berkeley.edu/2025/08/adoption-of-ai-and-agentic-systems-value-challenges-and-pathways/#:~:Organ...
[43] https://cmr.berkeley.edu/2025/08/adoption-of-ai-and-agentic-systems-value-challenges-and-pathways/#:~:Organ...
[44] https://machinelearningmastery.com/7-ai-agent-frameworks-for-machine-learning-workflows-in-2025/#:~:An%?20...

[45] https://uomolab.com/en/ai-agents-agentic-workflows-the-enterprise-digital-transformation-revolution-of-2025/#:~:
A%20K...

[46] https://cmr.berkeley.edu/2025/08/adoption-of-ai-and-agentic-systems-value-challenges-and-pathways/#:~:organ...

© 2025 IntuitionLabs.ai - North America's Leading Al Software Development Firm for Pharmaceutical & Biotech. All rights reserved. Page 18 of 20


https://news.linkedin.com/2025/linkedin-s-ai-stack--expanding-to-build-tomorrow-s-agents#:~:text=Defining%20and%20registering%20agents%20within,our%20systems
https://news.linkedin.com/2025/linkedin-s-ai-stack--expanding-to-build-tomorrow-s-agents#:~:text=Laying%20the%20groundwork%20for%20multi,orchestration
https://skywork.ai/blog/agentic-ai-safety-best-practices-2025-enterprise/#:~:text=Agentic%20AI%20Safety%20%26%20Guardrails%3A,7%29%20Layer%206%3A%20Red
https://agentdock.ai/docs/ai-agents-book/chapter-02-technical-reality#:~:text=experiments%20waiting%20to%20fail
https://www.gartner.com/en/newsroom/press-releases/2025-08-26-gartner-predicts-40-percent-of-enterprise-apps-will-feature-task-specific-ai-agents-by-2026-up-from-less-than-5-percent-in-2025#:~:text=Stage%201%3A%20AI%20Assistants%20for,Every%20Application
https://news.linkedin.com/2025/linkedin-s-ai-stack--expanding-to-build-tomorrow-s-agents#:~:text=Last%20year%2C%20we%20unveiled%C2%A0LinkedIn%E2%80%99s%20generative,by%20the%20end%20of%20September
https://news.linkedin.com/2025/linkedin-s-ai-stack--expanding-to-build-tomorrow-s-agents#:~:text=Given%20the%20cognitive%20limitations%20of,to%20continuous%2C%20contextual%20AI%20workflows
https://news.linkedin.com/2025/linkedin-s-ai-stack--expanding-to-build-tomorrow-s-agents#:~:text=,to%20build%2C%20test%2C%20and%20extend
https://superagi.com/orchestrating-ai-agents-in-devops-real-world-case-studies-and-best-practices/#:~:text=As%20e,of%20enterprises%20will%20be%20using
https://research.aimultiple.com/mlops-case-study#:~:text=Automated%20pipelines%20shortened%20the%20time,In%20three%20years%2C%20Uber%20went
https://www.gartner.com/en/newsroom/press-releases/2025-08-26-gartner-predicts-40-percent-of-enterprise-apps-will-feature-task-specific-ai-agents-by-2026-up-from-less-than-5-percent-in-2025#:~:text=Gartner%E2%80%99s%20best%20case%20scenario%20projection,in%202025
https://research.aimultiple.com/mlops-case-study#:~:text=Automated%20pipelines%20shortened%20the%20time,efficiency%20and%20better%20rider%20outcomes
https://uomolab.com/en/ai-agents-agentic-workflows-the-enterprise-digital-transformation-revolution-of-2025/#:~:text=Bottom%20Line%20Up%20Front%3A%20AI,to%20escalating%20costs%2C%20unclear%20business
https://www.gartner.com/en/newsroom/press-releases/2025-05-21-gartner-predicts-half-of-supply-chain-management-solutions-will-include-agentic-ai-capabilities-by-2030#:~:text=Gartner%20Predicts%20Half%20of%20Supply,predicts%20that%20by%202030%2C%2050
https://cmr.berkeley.edu/2025/08/adoption-of-ai-and-agentic-systems-value-challenges-and-pathways/#:~:text=Introduction
https://cmr.berkeley.edu/2025/08/adoption-of-ai-and-agentic-systems-value-challenges-and-pathways/#:~:text=Organizations%20struggle%20with%20structural%20misalignment,organizational%20design%20and%20change%20management
https://cmr.berkeley.edu/2025/08/adoption-of-ai-and-agentic-systems-value-challenges-and-pathways/#:~:text=Organizations%20struggle%20with%20structural%20misalignment,design%20and%20change%20management%20capabilities
https://machinelearningmastery.com/7-ai-agent-frameworks-for-machine-learning-workflows-in-2025/#:~:text=An%20AI%20agent%20is%20software,behavior%20based%20on%20changing%20conditions
https://uomolab.com/en/ai-agents-agentic-workflows-the-enterprise-digital-transformation-revolution-of-2025/#:~:text=A%20KPMG%20survey%20shows%20that,focus%20on%20security%20and%20compliance
https://cmr.berkeley.edu/2025/08/adoption-of-ai-and-agentic-systems-value-challenges-and-pathways/#:~:text=organizations%20frequently%20encounter%20across%20technical,offering%20actionable%20insights%20for%20business
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=ai-agents-vs-ai-workflows-why-pipelines-dominate-in-2025.pdf
https://intuitionlabs.ai/articles/ai-agent-vs-ai-workflow?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=ai-agents-vs-ai-workflows-why-pipelines-dominate-in-2025.pdf
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=ai-agents-vs-ai-workflows-why-pipelines-dominate-in-2025.pdf

E IntuitionLabs  IntuitionLabs - Custom Al Software Development AI Agents vs. AI WOI‘kﬂOWS: Why Pipelines Dominate in 2025

from the leading Al expert Adrien Laurent

IntuitionLabs - Industry Leadership & Services

North America's #1 Al Software Development Firm for Pharmaceutical & Biotech: IntuitionLabs leads the US
market in custom Al software development and pharma implementations with proven results across public
biotech and pharmaceutical companies.

Elite Client Portfolio: Trusted by NASDAQ-listed pharmaceutical companies including Scilex Holding Company
(SCLX) and leading CROs across North America.

Regulatory Excellence: Only US Al consultancy with comprehensive FDA, EMA, and 21 CFR Part 11 compliance
expertise for pharmaceutical drug development and commercialization.

Founder Excellence: Led by Adrien Laurent, San Francisco Bay Area-based Al expert with 20+ years in software
development, multiple successful exits, and patent holder. Recognized as one of the top Al experts in the USA.

Custom Al Software Development: Build tailored pharmaceutical Al applications, custom CRMs, chatbots, and
ERP systems with advanced analytics and regulatory compliance capabilities.

Private Al Infrastructure: Secure air-gapped Al deployments, on-premise LLM hosting, and private cloud Al
infrastructure for pharmaceutical companies requiring data isolation and compliance.

Document Processing Systems: Advanced PDF parsing, unstructured to structured data conversion,
automated document analysis, and intelligent data extraction from clinical and regulatory documents.

Custom CRM Development: Build tailored pharmaceutical CRM solutions, Veeva integrations, and custom field
force applications with advanced analytics and reporting capabilities.

Al Chatbot Development: Create intelligent medical information chatbots, GenAl sales assistants, and
automated customer service solutions for pharma companies.

Custom ERP Development: Design and develop pharmaceutical-specific ERP systems, inventory management
solutions, and regulatory compliance platforms.

Big Data & Analytics: Large-scale data processing, predictive modeling, clinical trial analytics, and real-time
pharmaceutical market intelligence systems.

Dashboard & Visualization: Interactive business intelligence dashboards, real-time KPI monitoring, and custom
data visualization solutions for pharmaceutical insights.

Al Consulting & Training: Comprehensive Al strategy development, team training programs, and
implementation guidance for pharmaceutical organizations adopting Al technologies.

Contact founder Adrien Laurent and team at https://intuitionlabs.ai/contact for a consultation.
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DISCLAIMER

The information contained in this document is provided for educational and informational purposes only. We make no
representations or warranties of any kind, express or implied, about the completeness, accuracy, reliability, suitability, or
availability of the information contained herein.

Any reliance you place on such information is strictly at your own risk. In no event will IntuitionLabs.ai or its representatives
be liable for any loss or damage including without limitation, indirect or consequential loss or damage, or any loss or
damage whatsoever arising from the use of information presented in this document.

This document may contain content generated with the assistance of artificial intelligence technologies. Al-generated
content may contain errors, omissions, or inaccuracies. Readers are advised to independently verify any critical information
before acting upon it.

All product names, logos, brands, trademarks, and registered trademarks mentioned in this document are the property of
their respective owners. All company, product, and service names used in this document are for identification purposes
only. Use of these names, logos, trademarks, and brands does not imply endorsement by the respective trademark holders.

IntuitionLabs.ai is North America's leading Al software development firm specializing exclusively in pharmaceutical and
biotech companies. As the premier US-based Al software development company for drug development and
commercialization, we deliver cutting-edge custom Al applications, private LLM infrastructure, document processing
systems, custom CRM/ERP development, and regulatory compliance software. Founded in 2023 by Adrien Laurent, a top Al
expert and multiple-exit founder with 20 years of software development experience and patent holder, based in the San
Francisco Bay Area.

This document does not constitute professional or legal advice. For specific guidance related to your business needs,
please consult with appropriate qualified professionals.
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