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The Industrial Al Landscape

65% 4%

of orgs use GenAl still struggle
regularly (McKinsey) to scale Al

3x $30B

KPI improvement Caterpillar R&D
with ML adoption investment (20 yrs)
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sources: McKinsey State of Al 2025, Caterpillar Investor Relations



Three Migration Paths

0 AUGMENT [1 MODERNIZE [l TRANSFORM
Low Risk - Weeks to Months Medium Risk - 6-18 Months High Risk - 1-3 Years
Al copilots, chatbots, assisted code review API migration, Al agents, cloud, data platforms Dark factories, digital twins, autonomous Al

O
Al that builds with you
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Path 1: Augment

Al-Assisted Development

- Al copilots (GitHub Copilot, Cursor) for all developers

- Al-assisted code review, testing, and documentation O
- Internal knowledge chatbots (RAG over Confluence/SharePoint)

- Al-powered search across legacy codebases

- No architecture changes — pure tooling addition

- No org restructuring required AI th qt bu ilds With you

Timeline: Weeks to Months | Budget: $50K—$500K/yr | Risk: Minimal | ROI: 10-20% productivity gain



Path 1: Expected ROI

30-55%

Faster Code
Completion

10-15%

Bug Escape Rale
Reduction

2—3%

Documentation
Coverage Increase

25—40%

Onboarding Time
Reduction

-

Welcome to GitHub

COFILOT

|_ CLI Versiom @8.8.1

Version @.8.1 + Commit 36b@3a6fa

&S

Copilot can write, test and debug code right from your terminal. Describe a
task to get started or enter ? for help. Copilot uses AI, check for mistakes.

o Connected to GitHub MCP Server
@ Logged in as user: diaphanousfrog

~/GitHubRepos/sweagentd/runtime [.Cmain]

(-1



Path 2: Modernize

Architecture & Automation

- API-first architecture (monolith O microservices)

« Al agents for tier-1 support, QA, CI/CD optimization
- Cloud migration (on-prem O hybrid/cloud)

- Data platform modernization for ML/Al readiness

- New roles: ML Engineers, Platform Engineers

- Some org restructuring — new teams required

Timeline: 618 Months | Budget: $2M-$15M | Risk: Moderate | ROIl: 20—40% efficiency



Path 2: Architecture Migration

API-First Design

00 Decompose monoliths into microservices
0 Clean API| boundaries for Al integration
0 Strangler Fig pattern for safe migration

Event-Driven Architecture

0 Kafka/RabbitMQ for async communication
[0 Real-time Al processing of operational data
00 Enables streaming analytics & ML pipelines

Data Platform

0 Unified data lake/lakehouse (Databricks, Snowflake)
0 Feature stores for ML consistency
[0 Data governance & quality monitoring
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Path 3: Transform
Al-First Operations

- "Dark factory" model — Al-first operations 'y 4 \ il / -

+ Autonomous Al agents in production workflows = - _ ] s e e i 15 1. -
- Digital twins + Al for predictive maintenance AT
- Rebuilding core platforms with Al-native architecture
- Major org transformation — new departments

- Massive reskilling programs required

Timeline: 1-3 Years | Budget: 510M—-$100M+ | Risk: High | ROIl: 50-80% efficiency



Digital Twins & Predictive Maintenance

- Virtual replicas of physical equipment

- Predict failures weeks in advance
- Simulate changes before physical deployment

- Caterpillar: 1.6M connected assets, 16 PB data
- Siemens Senseye: 20% reduction in breakdowns




Case Study: Caterpillar

- $30B R&D investment over 20 years

- 2.5x digital & tech investment increase through 2030
- 1.6M connected assets on Cat Helios platform

- 16 petabytes of operational data

- GenAl service recommendation engine (2024)

- NVIDIA partnership for physical Al & robotics (2026)
- $100M workforce reskilling commitment

- $28B services revenue target by 2026




Case Study: John Deere

- See & Spray: Al-powered precision herbicide application
- 31M+ gallons of herbicide mix saved in 2025

- Autonomous 9RX series tractors (CES 2025)

- Computer vision for driverless field operations

- OpenAl partnership for natural language interfaces

- Al-native product development approach
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Path Comparison Matrix

Dimension O Augment O Modernize O Transform
Risk Minimal Moderaie High

Timeline Weeks—Months 6—18 Months 1-3 Years
Budget Go0K-5500K AT $2M-515M $10M-$100M+
Arch Changes None Significant Complete Rebuild
Org Changes None New Teams New Departments
ROI Timeline Weeks 6—12 Months 18—-36 Months
Efficiency Gain 10—20% 20—40% 50—-80%

Failure Risk <5% 20-30% 40—60%




Risks & Failure Modes

Path 1

O Shadow Al — ungoverned tool usage
O False confidence in Al-generated code

O Treating augmentation as the finish line

Path 2

O Migration paralysis — too much at once
O Talent gap — can't hire ML engineers

O Data debt — legacy data quality issues

Path 3

O Safety — autonomous Al in physical environments
O Regulatory scrutiny (EU Al Act)

O Organizational resistance to transformation




Building Your Al Migration Roadmap

Step 1: Assess (2 weeks)

Audit tech stack, survey teams, inventory data assets

Step 2: Quick Wins (Months 1-3)

Deploy Al copilots, launch knowledge chatbot, measure ROI

Step 3: Foundation (Months 3—12)

Data platform modernization, hire ML team, pilot Al agents

Step 4: Execute Path 2 (Months 6-18)

APl migration, cloud migration, deploy Al automation

Step 5: Transform (Year 2+)

Digital twins, predictive maintenance, autonomous systems




Start Your Al
Migration Today

Read the full strategic guide:

thinksmart.life/research/posts/
enterprise-ai-migration/

[0 PDF slide deck available for download
O Audio briefing included

ThinkSmart.Life Research « February 2026



