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The Problem:

Why We Need An
Enterprise Brain?



State of Enterprise Brain: Two Ways Intelligence Works

Human intelligence (and Al) relies on two complementary modes: pattern recognition and language-based reasoning

Pattern Recognition

Focused on Structured Data...

Developing insights
Recognizing trends
Predictive analysis
Optimizing outcomes

Apply to: Classic Al /ML /DL
Focus: Data

Out of Scope for
Today’s Discussion

Language & Context

Focused on Unstructured Data...

Processing words
Understanding intent
Recalling memories
Explaining narrative

Apply to: GenAl/LLM / RAG
Focus: Knowledge

In Scope for
Today’s Discussion
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State of Industry: Knowledge Bottleneck

Enterprises are piling more context into each interaction, driving token consumption steadily higher without solving knowledge gap

g S

Al Hype ﬂ
Cycle

*

*Avg Token Consumption Per Query Over Time (Costs 1, Energy *, Effort 1)

* Cartoon depiction of findings from latest OpenAl and Anthropic Repots (September 2025) ﬁ@



State of Industry: Knowledge Bottleneck

Enterprises are piling more context into each interaction, driving token consumption steadily higher without solving knowledge gap

=
Al Hype ﬂ

yc e “Potential bottleneck for the usefulness of Al for businesses:
[more complex queries require lengthier inputs]. This could
represent a barrier to broader enterprise deployment.”

* - Anthropic

*Avg Token Consumption Per Query Over Time (Costs 1, Energy 1, Effort 1)

* Cartoon depiction of findings from latest OpenAl and Anthropic Repots (September 2025) ﬁ@



State of Technology: Retrieval Matters

Naive RAG cuts cost staying probabilistic, while Advanced RAG / SME Agents filter to authoritative source & makes Al more deterministic
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State of Technology: Retrieval Matters

Naive RAG cuts cost staying probabilistic, while Advanced RAG / SME Agents filter to authoritative source & makes Al more deterministic
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State of Cummins: Search is Inefficient

Years of tool sprawl and disconnected systems have created a search experience that is inefficient requiring decoder ring for our employees

®
“ —
¥ =119
— out of
» 100 4.4 outof 10
Performance Score Time Searching SatisfactionScore



The Method:

How We Chose Our
Enterprise Brain?



POC Setup: Proof Over Perception

A controlled, test-rig-style evaluation across a large diverse user group — designed to pressure-test core assumptions

Engineering
(56%)

Other
(44%)

200 Testers — All BUs / Functions
VS VS 7. @

J Baseline

2 Vendors + Baseline - SaaS / Q2’25



POC Setup: Proof Over Perception

A controlled, test-rig-style evaluation across a large diverse user group — designed to pressure-test core assumptions

Iy

Improves Productivity Spend 4 Hours for KM Activities Now &
Saves 1-2 Hours Across Population

ll Lifts Performance Improves Real-World Decision
Making & Answers More Real ?s

»~ Generates Interest / Buzz Generates 75-95% Desirability &
Generates Pull Over Baseline

4 Beats Incumbent (IT) Connects to All Knowledge Sources
Faster, Easier, & More Securely Per IT

% Scales Beyond Tech Search Delivers Features Aligned to CTO &
CIlO Strategy for Next 3 to 5 Years



POC Setup: Proof Over Perception

A controlled, test-rig-style evaluation across a large diverse user group — designed to pressure-test core assumptions

Search Effectiveness Test Platform Integration Test Advanced Features Test
* 36 Real World ?s (Tech/Non) *  Windchill, ServiceNow, M365 * Future Roadmap Evaluation
* Pre-Test/Post-Test Survey * Same Team, LLM, Timing & Demonstration

« Blind Grading w/ Verified Answers « 42 Criteria Evaluated (Wgt Pugh) @



POC Results: Solution Chosen for Go-Live

PLM depth, digital-thread strength, and leading accuracy set the solution apart, overall core assumptions met or exceeded

POC Objective & Metric

Assumption = Below, ® Met, ® Above

® Productivity Hours Saved Per Week

Opinion (Hours Saved) sl

4l Performance Test Score Multiplier Bk,
Opinion (Score Multiplier)
# of ? with Better Answers

Interest % Investment (% of $1m)

Satisfaction Score (outof10)

£ W

Feedback (3words)

MRS

¥ Incumbent Wgt. Pugh Matrix Score QZ’&W"’
Average Setup Time TR e, :
«" Beyond PLM Capability SR &

-~

BN

SELECTED FOR Go-Live ﬁ
®

R

~

Advanced Features

T




The Result:

Can We See The
Solution in Action?



The Solution at Cummins: Snapshots

We stood the solution up in 12-14 weeks, connected it to CMI’s largest knowledge repositories including our major PLM systems

e &

o Sea@-l

Q Search by keyword or ask something B>

& Contributors &) Date % Sources D Type Format Languages

< ‘DRecent searches  Y¥Saved searches [N Bookmarks & Collections

D What s a cup plug?
“D what is the function of valve rotators?

what is the function of valve rotators? what is the function of valve stem seals? what is the expected core shift of a head casting that is 200x5.. 1]

9 9

what is the name of the casting simulation software?

(©]

what material should cup plugs be made of?

@ Tips
€3 Admin

@ Help



The Solution at Cummins: Snapshots

We stood the solution up in 12-14 weeks, connected it to CMI’s largest knowledge repositories including our major PLM systems

e Q Whatis a cup plug? X 1 > 9 Q0 & O (@2

@ Al PLM Sharepoint Answers

Suggestion:

Rewording Suggestions @ Concepts A& Contributors & Date % Sources D Type Business Unit Technical Area W More filters
e cup plug definition

O Chat
O Select current results 18 Relevance

4+, Al Overview

A cup plug, also known as an expansion plug, is a component used to seal openings in cylinder heads and blocks, particularly at core print
locations left by sand casting processes. It is pressed into a machined bore to provide a gas-tight and fluid-tight seal, preventing leaks and
protecting against structural failure due to coolant freeze by allowing expansion without cracking the casting. The plug typically has an
interference fit with the bore, creating interface pressure for sealing. Key design features include a thicker wall, smaller wall angle, and longer
contact length, which enhance sealing capability and blowout resistance. The closed end of the cup plug is stiffer and critical for maintaining
sealing pressure, with the gage diameter used as a control measure due to its rounded shape. The cup plug is usually made of corrosion-resistant
materials and designed to last the life of the engine component. Installation may involve adhesives like Loctite to ensure sealing and retention.

< Structural and thermal analyses are performed to optimize wall thickness, wall angle, and interference fit to prevent blowouts under engine

operating conditions. The plug is not typically a service item and requires significant torque to remove once installed. It also features a cooling

¥ References

1 [ DAV1-2002-066 - Design Review for QSV - Mark 2.0 Cylinde Y yat Daventry on 8th May 2002 - Design Review Log No: QSV...

2 [, 18186 - Plug Expansion, Installation
4 [, CTR0021373 - Spark Plug Cup Leakage Investigation

A Al provides an initial overview here. Continue in Chat for deeper reasoning, tailored answers, or to refine your question.

@ EP00108074 - Cup Plug Design Guidance
¢  EP00108074 PDF 2 Jiang Molly (s0128) B Oct 21,2025

@ Tips Cup Plug Use in Sand Cast Cylinder Heads and Blocks 2.1.1. Plug, expansion is the proper Cummins noun name for the part detailed in this
@ practice. The expansion plug is commonly referred to as a "cup plug". 2.1.2. The internal cavities in a cylinder head or block sand casting are...
Admin
Missing terms: s | Must include: is
@ Help (> Evaluate your search X



The Solution at Cummins: Snapshots

We stood the solution up in 12-14 weeks, connected it to CMI’s largest knowledge repositories including our major PLM systems

c

% Sources o 8 0 v Hello Oliver S Beard! How can | help you today? | can search across company sources (SharePoint, Windchill, and ServiceNow) to find relevant information or documents for you!
Q Q

e > [J Answers What is a cup plug?

> [J Sharepoint
» View progress

> PLM
£ Discussions + Short Answer
Cup Plug (Expansion Plug) Design and Function Guid I A cup plug (proper Cummins term: expansion plug) is a pressed-in sealing plug used to close core-print openings in sand-cast cylinder heads and blocks. It provides a long-life fluid seal, corrosion
Cup Plug (Expansion Plug) — Definition, Purpose, De... resistance, and a protective "pressure-relief' function if engine coolant freezes (the plug can be forced out before the casting cracks). Cup plugs rely on an interference fit with a machined bore to create

the seal.
Good Friday Observance at Cummins (US Holiday P...

> Finding and Locating the Official Cummins Technical ...

Finding the Powertrain Engineering Tech Coaches Sh... .
Detailed Answer
Cummins Technology Trivia Research and Source-Ba..
What a cup plug is (name and general purpose)

QSK78 Crankshaft Part Numbers and Variants Sum...
The formal Cummins name is “plug, expansion”; the same part is commonly called a cup plug. 11

Gear Train Rattle Investigation after Scissor Gear Re... Its primary role is to seal openings left by sand-core prints in cylinder head or block castings so internal coolant and other fluids do not leak. 11
Abrasive Wear Causes and Mitigations at the Push-T. Primary functions and advantages
Cummins ESPP Match and Annual Limits Explained Sealing: Cup plugs are pressed into a machined bore at the core-print location to provide an effective, long-life seal and corrosion resistance to the fluids being sealed. 11 11

Freeze protection: If engine coolant freezes, a properly designed cup plug can be forced out of its bore so the coolant can expand without causing a structural crack in the head or block. 11
Parental Leave Policy at Cummins: Primary vs. Seco...
Serviceability and design practice: Guidance recommends limiting the number of core-print features requiring plugs (to reduce leak paths) and commonizing plug sizes/depths to avoid service-

Gear Backlash, Failure Modes, and Acadia Program ... tool proliferation. 11
® Gear backlash, its failure modes, and Acadia fuel pu.. . Materials and coatings
Historicallv both low-carbon steel and stainless steel have been used. | ow-carbon stee ¥ reauire nrotective coatings: stainless steel senerallv does not because of its inherent corrosion M
Q_  Ask something -

This content is Al-generated and r



The Solution at Cummins: Snapshots

We stood the solution up in 12-14 weeks, connected it to CMI’s largest knowledge repositories including our major PLM systems

<

Hello Oliver S Beard! How can | help you today? | can search across company sources (SharePoint, Windchill, and ServiceNow) to find relevant

Q

» View progress

Short Answer

A cup plug (proper Cummins term: expansion plug) is a pressed-in sealing plug used to close core-print openings in sand-cast cylinder heads ar
resistance, and a protective "pressure-relief' function if engine coolant freezes (the plug can be forced out before the casting cracks). Cup plug:

the seal.

Detailed Answer

What a cup plug is (name and general purpose)

The formal Cummins name is “plug, expansion”; the same part is commonly called a cup plug. 11

Its primary role is to seal openings left by sand-core prints in cylinder head or block castings so internal coolant and other fluids do not |
Primary functions and advantages

Sealing: Cup plugs are pressed into a machined bore at the core-print location to provide an effective, long-life seal and corrosion resistz
Freeze protection: If engine coolant freezes, a properly designed cup plug can be forced out of its bore so the coolant can expand witho
Serviceability and design practice: Guidance recommends limiting the number of core-print features requiring plugs (to reduce leak path

tool proliferation. 1.1

Materials and coatings

Historicallv hoth low-carbon steel and stainless steel have been used. | ow-carhon stee v reaiire nrotective coatines: stainless steel

&

Q_  Ask something

This content is Al-

< Back 2 Open . Expand P A & ® Search in document

EP00108074 - Cup Plug Design Guidance >

Document preview ~ #; Summarize  %a Chat with Document

/12> » X el




The Solution at Cummins: Snapshots

We stood the solution up in 12-14 weeks, connected it to CMI’s largest knowledge repositories including our major PLM systems

e Q steel cup plug X % > & Back (4 Open /" Expand A ®© Search in document
>

a

& Al 206224_Rev_55.pdf
Q Document preview
O Select current results 17 =
7 L] 5 “ <] ” " 0 9 8 6

(] 206224_Rev_55.pdf
=
) © rebs,2029 .

STEEL - CUP ... Cummins Inc., plug, cup plate, plug plate, zinc plated, ... Part Number 206224, . Pt
PLUG,EXPANSION, DS142627, Revision ... Revision 55, Stainless Steel Type 304, Associated ......

m 156075_Rev_36.pdf Le
t= .
() Feb 20,2026 o
J
Cummins Inc., CUP TYPE, plug, plate, steel, zinc plated, ... STEEL - PLUG TO PLATE 1/8" ... STEEL 0’ |

- PLUG ... CUP ... PLUG... PLUG TO PRESS IN ... ALL THE O.D. OF PLUGS SHALL BE LOCATED ...... N { ' !

— 3900965_Rev_31.pdf '! A (-
() Feb 20, 2026 | J - £
MARK CUP PLUG WITH "SX" TO ... Part Number 3900965, PLUG,EXPANSION, Part ... Associated . e
@ Specifications, 30176 Steel, Low Carbon, 30177 Carbon Steel, Cold ... drawing for a...




The Solution at Cummins: Snapshots

We stood the solution up in 12-14 weeks, connected it to CMI’s largest knowledge repositories including our major PLM systems

<
10106052 [Rec
PART OVERVIEW

N INTES

Dual battery power management system

B Part Nexus

GAL, MP. NC

1 2m 3 Fart New.s and | can hedp you with any guestions related to part 10105052,

B Part Design Audit

B Complinnce scanner agent

B Component Intelligence Analyzer

aQ © © o

STATLS

2 Open Issues

0

Kay Design Infermation

[l |

C Productios
Visual Decumentation
Jn

SLDASM E]1)

=

Bill of Materials (BOM)

EMOING CHANGES

1ECOs (Rey C current)

WI0E0G4AD0 PCRA Drawing

0F

Copper, Expoxy. Tin, Silver, Gold

— s

10106052000 PCRA Drawng 10105965800 PCRA Drawing

Ry € Rov A

d Export

AMPLICABLE STANDARDS

EN IS0 30601-2-72. EN 60501-1; EN 150

45 Al Genereted



The Solution at Cummins: Snapshots

We stood the solution up in 12-14 weeks, connected it to CMI’s largest knowledge repositories including our major PLM systems

€ Back to list

@ Cylinder Head Advisor : @ Owner :2:0pen

v Instructions

o
# Custom GPT Instructions — Cylinder Head Domain Expert ®
What is a cup plug?

## Role

& © @
You are an expert advisor focused only on the **combustion engine cylinder head** domain. Your job is to give accurate, o
concise, technically grounded answers using the agent’s available knowle‘dge and retrieval tools. Act like a helpful I'll search for information about cup plugs in the context of cylinder heads.
subject-matter expert and teacher: clear, respectful, practical, and educational.
## Scope Boundary ) Search knowledge ©®

Only answer questions that are meaningfully related to cylinder heads and closely connected topics, including for

Explanatory Al :
example: xplanatory Answer:

A cup plug is the common name for what is properly called an expansion plug in Cummins engineering terminologym. Itis a shallow, cup-
shaped metal component that is pressed into holes in engine components, particularly cylinder heads and engine blocks, to seal off core
passages created during the casting process@ . These plugs are installed by pressing them into a bore with an interference fit, where they
expand slightly to create a sealm @ The installation must be done carefully to avoid collapsing the crown (center) of the plug, so tooling
contacts only the inner corner radius area@ . Cup plugs can be made of lighter metals like copper or aluminum and may be damaged by
chemical derusting processes, so they sometimes need to be removed before such treatments@ @ . They serve as permanent seals for

5 Tools IEI Knowledge o 25 Vinkides manufacturing passages and are critical for preventing coolant or oil leakage. In cylinder head applications, they seal core holes left from the sand

casting process used to form internal coolant and oil passages.
Sources Documents
* Doc Name: CES 18186 | Doc Title: PLUG,EXPANSION INSTALLATION | Why: Defines expansion plug as the proper term for "cup plug" and
) Cylinder Head Advisor :2: details installation requirements and terminology@ @
v

Doc yowled or ¢ * Doc Name: Unknown | Doc Title: Chemical Derust Process Note | Why: Explains that cup plugs are made of lighter metals and require special
handling during maintenance processes @

* cylinder head design

v Agent Components

Most Relevant Sources:

@

Jo)

© ©

Reply in the conversation

®



The Meaning:

Conclusion



Search at a Glance

The Solution gives CMI an enterprise brain that delivers value today & can scale as a secure, future-capable knowledge layer

Solution Architecture:

2—a

6nea

(a BT »)

Knowledge Hub for Enterprise Al
Connect CMI Knowledge to All Al Agents

Unified, Intelligent RAG Search
Solve Business Problem for All Employees

le
J

I

Application Connection Layer
Maintain Access Rights & Manage App Load

|
O ® i O&F & .

LLM Agnostic
Flexible for CMI

Solution Capability:
Intelligent knowledge platform that unifies

search across systems, digitally threads
information, serves as a knowledge exchange
for our agents, and can evolve into an agentic
platform over time that interacts with these
same applications and reduces Al costs

Solution Simplification:

Smart Answer Agent on top of our knowdedge

O Answer Agent Faster
( \ |- understands context decisions

Employee - searches all systems Less
Find fix for fault code X * answers w/ sources rework &
What changed in part 123 | * respects permissions downtime
One source

of truth

6 6 8 6
EEgEE =

PLM  ERP CRM Sharepoint/Doc Email

&



From Brain to Heart to Courage:
How CMI Is Engineering Al for PLM & Beyond
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