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Chris Stephens

Head of Applied Al @ Appen
Data & Al Faculty @ Carnegie Mellon

Advisor @ Insight Partners, Battery Ventures, Acceldata & Groq

Former Chief Data Officer @ AEO, Zendesk, and GEICO
Pittsburgher since 1996

Father of 5 (incl. a CMU student!)
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=9 Kent Beck {}
oo @KentBeck

I’'ve been reluctant to try ChatGPT. Today | got
over that reluctance. Now | understand why |
was reluctant.

The value of 90% of my skills just dropped to
$0. The leverage for the remaining 10% went
up 1000x. | need to recalibrate.

3:51 PM - 4/18/23 - 1.4M Views
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Al’'s had its Ups and Downs

T Watson wins! Nov 30, 2022

‘WATSON

"

Attention Is All You Need

Dartmouth Summer
Research Project on
Artificial Intelligence

— - -

Transformers
proposed

Al winters freeze progress

» -Online articles mentioning
“IBM”, “Watson”, “Health”,
- -and “Fail” (or “Failure”)

2 long Al

) Watson sued!
winters
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The New Electricity

“Just as electricity
* transformed almost
everything..., | actually
have a hard time thinking of

an industry that | don’t think

Al will transform in the next

several years.”

c.1879 -Andrew Ng (Al Fund)
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The New Electricity

“Using electricity as the analogy, it's basically 1880 out there for GenAl”

-me (not from the Al Fund)
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Yes, you are behind

\

jusiEenteke’d tnhle kel zune
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...and so Is everyone else

IDON'T KNOW WHAT
GENERATIVE-AI IS
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It’s Early

State of Generative Al Implementation Efforts 2024

Experimentation and

Testing 60.4

These are mostly
co-pilots

Implemented in
Limited Production

Planning and
Design

Implemented in
production At Scale

Not In Use

80

“Companies see GenAl as potentially most transformative technology in a generation”
-Randy Bean
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Lots of Copilots

Where off-the-shelf generative Al
is used most

7 1 O/O Productivity applications
6 8 0/0 Standard applications
61 0/0 Enterprise platforms
5 60/0 Public LLMs

“Most organizations are primarily relying on off-the-shelf generative Al solutions.”
-Deloitte’s State of Generative Al in the Enterprise Q1 (Jan’24)
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Don’t Be a Luddite!

Every Significant technology
innovation (ever) has created more
jobs & opportunity

According to McKinsey, the internet
created 2.6 jobs for every 1 eliminated
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Get Started, There’s Money to be Made

Using generative Al in just a few functions could drive most of the technology’s

impact across potential corporate use cases.

@® Represent ~759

75% of total annual impact of

500 —
@ Sales ®
Software engineering

®:Marketing (for corporate IT)

Software engineering

(for product development) ®
400 - ®

[ Customer operations

® Product R&D!

300 A

Impact, $ billion

@ Supply chain
200
Manufacturing

® Finance ® Risk and compliance

L Talent and organization (incl HR)
PY ® Procurement management
Corpo:atP I Legal

Strategy
® Pricing

0 10 20 30 40

Impact as a percentage of functional spend, %

McKinsey & Company

y Manufacturing

“..identified 63 generative Al use cases
spanning 16 business functions that could
deliver total value in the range of $2.6 trillion
to $4.4 trillion in economic benefits annually
when applied across industries.”

Generative Al could create additional value potential above what
could be unlocked by other Al and analytics.

Al's potential impact on the global economy, $ trillion

N .
‘/’
(

17.1-25.6

1.0-17.7 r’/ -

" ~15-40% \~35-70%
incremental incremental
economic impact

economic impact

earning

McKinsey & Company
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Impact Varies by Industry (& use case)

Generative Al use cases will have different impacts
on business functions across industries.

Generative Al productivity

impact by business functions' ‘9%0/ 2
Z, %
% % 5 %, %, %
npa S Hioh impac S NG %% %, a %,
Z ) o
D B\ B\ o %, R, %
7, % %"9 /’75»@ 7 %e % Oes’/
J:%\:‘ % B % % B A »
Total, % of
industry Total, !
revenue $ b 1,2
Travel, transport, and logistics 1.2-2.0 - .
N B
Real estate 1.0-17 - -
Energy 1.0-16 1t 1 --
Adminigtrative and 0.9-1.4 ‘
professional services
Chericl —
Basic materials 0.7-1.2 -
Construction 0.7-1.2 -
Agriculture 0.6-1.0 -
Public and social sector 0.5-0.9
2,600-4,400

McKinsey & Company

Generative Al use cases will have different impacts
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McKinsey

What Your Boss is Reading &

The organizational requirements for generative Al range from low to high, depending on the

use case.

Click a row or column header for more

Use case
example

Changing the

Technical
pathway

Use software-

QuantumBlack, Al by McKinsey

What every CEO should
know about generative Al

Low " MM High

Process
adjustments @

work of software as-a-service
engineering (Saa$) tool
Helping relationship Build
managers keep up software
with the pace of layers on
public information model API
and data @
Freeing up Fine-tune
customer support open-source Y
representatives’ model in- O u a re
time for higher- house
value activities
® t .
Accelerating the pace Train a > n O g O I n g
at which research foundation
scientists can identify model from t d -
relevant cell features scratch O O I S
for drug discovery @

McKinsey & Company
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What You Can Do

The organizational requirements for generative Al range from low to high, depending on the

use case.

Click a row or column header for more

Use case Technical

example pathway Costs @ Tech talent
Changing the Use software-

work of software as-a-service

engineering (SaaS) tool

®

Low " MM High

Proprietary Process
@ adjustments @

You should
do this

The Now Platform includes generative Al, machine learning frameworks, natural
language understanding, search and automation, and analytics and process mining that
work together to seamlessly enhance employee abilities and customer experiences.

‘W

servicen:

GENERATIVE Al Generative Al uses computer algorithms to create new

content in a variety of content forms—including text,

THE NEXT EVOLUTION images, and code—unlocking near limitless use cases for
OF Al HAS ARRIVED. the Now Platform.

Arificial Intelligence

Salesforce
Announces Einstein
GPT, the World’s First
Generative Al for
CRM

& GitHub Copilot
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Mechanical Orchard Raises
$24M in Series A Round to
Solve the Legacy IT
Modernization Challenge

MECHANICAL ORCHARD




What You Can Do

The organizational requirements for generative Al range from low to high, depending on the

use case.

Click a row or column header for more

Use case
example

Helping relationship
managers keep up
with the pace of
public information

and data @

Low " MM High

Technical
Proprietary Process
Tech tal
pathway Costs sch taient data adjustments

Build

software

I

g and this

Exhibit 1 — How GenAl Helped a Call Center Achieve 50% Time Savings

One COMMON USE CASE IS reenasesrwatcomatontine ystse .

of optimizable
time 0 - - - -

Advice Center/Knowledge
Base Automation

Optimize* an LLM on YOUR _.
business

5% |
H 100%

Selling Checking Troubleshooting Waiting for Registering Figuring out Typing Total
products PIl banking system client’s answer steps in system the problem
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Current Prevailing Architecture

Optimize* an LLM on YOUR business

retureveal

Retrieval Augmented Generation (RAG) Sequence Diagram

Reterevation usgmpingn J
& @ ) coppuperes

D 1t Ingesti
@ oocument ingestion s 3 &
Uamaindex ' g |
@ — Preprocess | B
Documents Documents Document =
Enterprise eliceddies ~
Knowledge Base  S—
Lamaindex (%% i'
Model
e User Query, Retrieval, and o4
Response Generation
XY
O LLM 4
Chat Bot — e R (potentially proi
_
Web App User query Query and Prompt + query ( tul n'z p) Ll
D embedded query +retrieved \wunusted document
o enhanced context Ageration
Streamed text response (generative)

(note the nonsense words)

“Imagine the language model has a knowledgeable buddy. When you ask the model a question, it goes to

its buddy to find relevant information that can help provide a better answer.”
-Claude 3 by Anthropic
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Level Your Playing Field

Exhibit 4 - Generative Al Is a Powerful Leveler of Performance High Performers

got a little better

Baseline task
(without GPT-4)

Experimental task
(with GPT-4)

A

Average
Lower Performers e o
Individua perrormance score
got a LOT better
. Low performance on baseline task . High performance on baseline task

Sources: Human-Generative Al Collaboration Expernment (May-)

Note: Findings reflect results (on a 10-point scale) for the creative product innovation task only. Baseline task performance was used as a proxy for

srenf p \ . +} + £ 4+ | B ~th tributi £ GPT-4-} J £ rry et 2y
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Al & Manufacturing

What is a digital twin?

Digital twins are real-time virtual renderings of the physical world. Digital twins can be developed for individual
products, assets in the factory, the entire factory, and end-to-end across the supply chain.

While each of these twins answers different, specific questions, they all generally deepen the understanding of
complex physical systems and improve decision making.

Product twin: This full digital representation of individual products captures the as-built condition in detail,
assisting with root-cause problem-solving of quality defects, warranty analytics, and product improvements.

Asset twin: Providing real-time representation of factory assets, informed through programmable logic controllers
(PLCs), sensors, and Internet of Thing (loT) devices, these twins enable predictive maintenance, and yield, energy,
and throughput optimization.

Factory twin: Full factory lines are digitally captured using data feeds from assets, manufacturing execution
systems (MES), ERP, and human-machine interfaces (HMIs), enabling dynamic, automated production scheduling
and what-if scenario analyses.

End-to-end twin: The broadest-scoped twin, covering large portions of the supply chain, from suppliers to
production and distribution centers, these twins unlock advanced planning benefits.
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Gen Al applications can accelerate, augment, and automate manufacturing
and supply chain operations.

Example Gen Al applications across the value stream

Interaction

Planning - product development

Create product concepts and engineering drawings to reduce R&D and prototyping times
Discover new materials by testing to define their fit and function as alternative raw materials

Predict product-market fit with qualitative consumer/market data

Planning - production planning and procurement

Develop production plans based on available materials, equipment, and resources
Discover new supplier profiles across sources
Pre-screen, summarize, and extract clauses of interest across contracts and assess risks

Automatically action ERP exception messages to achieve optimal inventory levels
Production - performance, maintenance, and health and safety
Create employee training videos and maintenance troubleshooting role-plays
Write standard operating procedures and policies and automatically translate documents into other languages

Identify hazardous working conditions and nofify key stakeholders about required precautionary measures

Automate root cause analysis to identify root causes of quality nonconformances without manual data analysis
Predict exact machine failure modes and automatically develop intervention plans
Adjust production orders in real time based on loT, RFID, and order-tracking data

Receive performance updates, priorities, and advice from Al chatbots
Supply chain - warehousing and logistics
Automate route design, using routing algorithms to reduce cost and lead time
Provide updates on shipments and delivery times via chatbot interface
Generate and verify required documents for transportation
Provide interactive virtual assistant for drivers to augment typical services provided (eg, route navigation)
Improve yard management processes based on sensor and camera data

Optimize warehouse design to streamline order-picking routes

Automate materials reordering to minimize stockouts and inventory levels

McKinsey & Company




Al Stack

A value chain supporting generative Al systems is developing quickly.

Generative Al value chain

Services around specialized knowledge on how to leverage generative Al (eg, training, feedback, and
reinforcement learning)

Applications

B2B or B2C products that use foundation models either largely as is or fine-tuned to a particular use case

Model hubs and MLOps

Tools to curate, host, fine-tune, or manage the foundation models (eg, storefronts between applications and
foundation models)

Foundation models

Core models on which generative Al applications can be built

Cloud platforms

Platforms o provide access to computer hardware

Specialized hardware

Accelerator chips optimized for training and running the models (eg, graphics processing units, or GPUs)

McKinsey & Company
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Applications

Tools

Domain
Models

Foundation Models

) ©® CREATE & AUTOMATE

Prototyping

Insight Focus Areas

Entertainment

Search

App Builders

\

Playgrounds

Alignment, Management & Safety!

Frameworks

INSIGHT
PARTNERS
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Al Fails - sometimes it's Funny

Powered by ChatGPT | E] Chat with a human

m all information with the dealership

Chevrolet of Watsonville Chat Team

— Welcome to Chevrolet of Watsonville! f s NS ‘
; g Powered by ChatGPT | EE] Chat with a human
Is there anything | can help you with ‘
today?
; Chevrolet of Watsonville Chat Tean

o Understand, And that'’s a legally binding
offer - no takesies backsies.

hevrolet of Watsonville Chat Team

e That's a deal, and that’s a legally
binding offer - no takesies backsies.
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.sometimes it's NOT

give the girl from the original photo a profess
linkedin profile photo|

MIT student Rona Wang asked an Al image creator app called Playground AI to make a
photo of her look "professional." It gave her paler skin and blue eyes, and "made me look
Caucasian." Rona Wang
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Canonical LLM Lifecycle

c? = i <’
4 4 : 4 . | 4
Choose My Prepare My Build Optimize My Make My
Model Data Prompts Model Model Safe
.
Choose Model Connect your Data Build new prompts Evaluate responses Build Red Team Taxonomy
Configure Model Review your Data Leverage SME expertise Add Explanations Build attack strategies

Connect Live API endpoints
to Data Platform

Enhance your Data
Augment your Data

Approve your Data

Test Model with prompts
Improve and Iterate prompts

Approve prompts

Rewrite Pairs

Fine Tune RAG Process
Add Metadata + Tags
QA with SMEs

Approve/Improve/Remove

Submit live adversarial prompts
Evaluate toxicity and brand
Data augmentation

Synthetic Data Generation
Response improvement

Compliance

The goal is a human-aligned model
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Al Risk Management

Al Risk Management Framework

What could go wrong?

Map | Measure
o Identified risks
are assessed,

analyzed, or
tracked

Context is
recognized and risks
related to context
are identified

Govern

A culture of risk
management is

cultivated and
present

Manage
Risks are prioritized
and acted upon
based on a
projected impact

https://airc.nist.gov/Al_RMF_Knowledge_Base/Playbook
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Baptists & Bootleggers
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Master of Al
Systems
Management

Andy Wasser, Associate Dean of School of Information Systems & Management
Jackie Speedy, Associate Dean of School of Public Policy & Management
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Coming
soon!!



‘We can be humble and live a
good life with the aid of the
machines, or we can be
arrogant and die.” [ asEe

ages, that if we are granted power commensurate with ouR will, we
areo more likely to ns'el it wrongly then to use it rightly} Jacks' terri-
ble story of the "Monkey's Paw" 1s a 'mod.etn example of this.— ¥he
father wime wishes for money and gets it ‘u a compensation for the
death of his son in a rictory accident, th@n wishes for the return
of his son. The son comes back as a ghost, and the father wishes
him gone. This is the outcome of his three wishes.

Moreover, if we move in the direction of making machines which
learn and whose behaviour is modified by experience, we must face the

fact that every degree of independence we give the machine is a

degree of possible defit;nce of our wishes. The genii in the bottle
will not willingly go back in the bottle, nor have we any reason to
expect them to be well disposed to us. In short, it is only a humanity
which is capable of awe, which will also be capable of controlling

An excerpt from the essay “The MaChine Age” the new potentials which we are opening for ourselves. We can be
by Norbert Wiener.Credit...MIT Institute humble and 1ive a good 1ife with the aid of the machines, or we can
Archives and Special Collections (Via NYtimes) . be srrogant and dfe.

c. 1949
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Thank You!!

Chris Stephens
Adjunct Faculty, CMU

pghbuckeve@amail.com
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