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In the AI era, what should we do?

이미지
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Verification Creativity Adaptability



The usual story in AI career talks

Disappearing
Jobs

Emerging
Jobs

Essential
AI Skills



…And the same advice: “Be more human”

Creativity Empathy Judgment Adaptability



AI Is Coming for Your Job. Now 

What?

Vlad Tenev, Jan 2026

CNN Business

AI isn’t ‘taking’ your job — here’s 

what’s happening

Lisa Eadicicco, May 2026

Forbes

10 Careers AI Will Replace In The 

Next 5 Years
Bryan Robinson, Jul 2025

The Future of Work: AI-Proofing 

Your Career

TED · Matthew Wells

World Economic Forum

92 million jobs displaced by 2030

Future of Jobs Report 2025

LinkedIn

AI won’t take your job — 

someone who uses AI will

Christina Wodtke, Mar 2025

TED

TED

The same story, everywhere you look



Two problems with the usual answer

The ‘safe list’ keeps 
getting rewritten

Vague advice you 
can’t act on



Two ways to read the same story

HUMANITY
Human Value

Generic tips — “so what?”

AUTOMATION
Automation

A concrete answer — “here’s how.”

Let’s understand it, not just fear it

VS



Every wave follows the same loop:

Tools

Automation

(New)
Problems

So how does automation happen?



A question repeated for 200 years

1811
Industrial 
Revolution

1830
Keynes

1990
Computers



…And still the same question today

2000
The Internet

2020
AI



So I want to change the question

Will AI (the new automation) 
change the role of humans?

What does AI try to 

automate?

What makes that automation 

possible?



Today's lecture map

1

Automation

2

Criteria for 
Automation

3

The Role of 
Humans

4

Experience &
Final Lessons



1

Automation



Why do we want automation?

Repetitive work
(assembly)

Exhausting 

work
(hauling)

Time-consuming 
work

(computational labor)
Error-prone work

(inspection)



Industrial Revolution reference image placeholder

The Industrial 

Revolution = 

automation of 

muscle

Reference image – Wikipedia



Calculation was labor, too

Numerical
labor

Prediction

Optimization

“Computer”
originally the name of a job

*computational labor done by 

people

Reference images – Wikipedia



Computers

automated calculation

Large-scale 
computation

Fast operations

Accurate repetition
Automatic 
processing

Reference image placeholder

Reference image – Wikipedia Reference image – ScienceDirect



But humans don't only calculate

We recognize objects We understand language

Image placeholder

We interpret situations

Sentiment analysis



What AI does well — what deep learning changed

• Learning patterns from data

• Images / speech / text

• Fast inference

• Problems that can be evaluated



AI is a pattern-automation technology

Artificial Intelligence (AI) = Pattern automation



Muscle 
automation

Industrial 
Revolution

Calculation 
automation

Computers

Pattern 
automation

AI



Historically, automation is not 

about eliminating humans

• Machines take over the work humans used to do

• Human roles are reorganized

• Humans move on to higher-level problems



Q. Where is the boundary of automation?

Q. Why are some problems automated

     while others remain difficult?

Automation

Humanity Criteria

Therefore, we again must 

change the question



2

Criteria for Automation



The essence of automation

Repeatable
Can be 

proceduralized Verifiable

Requires a clear 

Criterion (metric)



Problems with a criterion Problems without a criterion

VS

Most problems in the world are on the right



So we create criteria



Problems where criteria are hard

e.g., open-ended 

questions

1. Create a criterion 2. Score it 3. Problems arise

4. Revise the criterion 5. Score again

Repeat this process



Who creates 
and modifies
the criteria?

Not AI

Humans



3

The Role of Humans



Was arithmetic

easy from the start?

Reference image – The British Museum

Reference image – University of Notre Dame



Numbers were the invention 

of a new criterion

Reference image – Amazon



Real numbers

…, √2, √3, π, …

Rational numbers

…, 2/3, 1/2, 8/7, …

Integers

…, -3, -2, -1, 0

Natural numbers

1, 2, 3, …

Irrational 

numbers

Complex numbers

…, i, 2i, 3 + 2i, …

Imaginary 

numbers

Numbers kept

expanding



Differential 
equations

Numerical 
approximation

Computer 
computation

Making the complex 

world computable

Expanding the criteria

Enables numerical analysis

Automates the complex world



Then came things that never existed

The Internet Search engines Virtual worlds



AI has the same structure

F1 Score BLEU Score



The essence of AI: criterion (metric) + optimization

Set a

goal

Quantify it Optimize Repeat Improve Keep improving

the metric



But there are still

difficult problems

Reference image – Wikipedia



Which fairness?

Demographic 
parity

Equal 
opportunity

Group 
fairness

Individual 
fairness

Definition 1 — Individual Fairness

𝑀 is fair  ⇔  no pair 𝑥, 𝑥′  satisfies all of:

①  𝑥𝑖 = 𝑥𝑗
′ for all 𝑖 ∈ 𝐴\𝑃 (same non-protected attributes)

② 𝑥𝑗 ≠ 𝑥𝑗
′ for some 𝑗 ∈ 𝑃 (differ in a protected attribute)

③ 𝑀 𝑥 ≠ 𝑀 𝑥′  (different prediction)

➔ same except protected attributes → same prediction



Is this painting beautiful?

Is this brush texture good?

But can art have a 

criterion?

Reference image – Wikipedia



Even art can be made into 

criteria

Stroke style Abstraction Color (HSV)

𝒄𝒂𝒓𝒕𝒐𝒐𝒏 =  𝑮(𝒑𝒉𝒐𝒕𝒐, 𝜶),   

𝜶 =  {𝜶𝑺 (𝒔𝒕𝒓𝒐𝒌𝒆), 𝜶𝒂(𝒂𝒃𝒔𝒕𝒓𝒂𝒄𝒕𝒊𝒐𝒏) }

𝐿 =  𝐿𝑡𝑒𝑥𝑡𝑢𝑟𝑒  +  𝐿𝑐𝑜𝑙𝑜𝑟



Example:

In short, automation is 

ultimately the history of finding good criteria

Good writing and good painting

Good writing — Writing that meets fairness criteria

Good painting — Painting that meets brushwork criteria

KEY TAKEAWAY



We are still creating criteria today

Expansion of the number system

Numbers

Introduction of zero

Extended numbers

Numerical analysis

Expansion of AI evaluation criteria

F1

Fairness

?

?



The people who matter in the AI era

create the criteria for automation

AI optimizes the criterion

Humans invent it



4

Experience and Final 

Lessons





My career kept changing

Undergraduate

Sungkyunkwan 

University

Master

KAIST

PhD / Postdoc

Yale University

Research Engineer / 
Software Engineer

Google /

Google Research

Faculty

Inha University,

Yonsei University



My works also kept changing

Computer

engineering expert

Programming

language / type

theory expert

High-reliability

operating system

expert

Distributed systems

protocol

safety expert

Mobile OS

(Android)

reliability expert

Neural network

optimization expert

Software &

AI systems

safety expert

Undergraduate

Sungkyunkwan 

University

Master

KAIST

PhD / Postdoc

Yale University

Research Engineer / 
Software Engineer

Google /

Google Research

Faculty

Inha University,

Yonsei University



Undergraduate

Sungkyunkwan 

University

Master

KAIST

PhD / Postdoc

Yale University

Research Engineer / 
Software Engineer

Google /

Google Research

Faculty

Inha University,

Yonsei University

Computer

engineering expert

Programming

language / type

theory expert

High-reliability

operating system

expert

Distributed systems

protocol

safety expert

Mobile OS

(Android)

reliability expert

Neural network

optimization expert

Software &

AI systems

safety expert

But there is one thing that never changed

Making complex systems trustworthy

Building “criteria for safety” based on logic and math



The problem 

that I worked on
Distributed systems

- Backbone of several internet services

The criterion that I built

The question is how to judge 

the correctness of general distributed protocol

IoT device

IoT device Consumer

Proxy 3rd-Party

 Failures can occur



Extending the criterion:  ADO → Adore

ADO  (OOPSLA 2021) Adore  (PLDI 2022)

Failure model Benign (crash / network) Benign + reconfiguration

Key advance
Fault-aware atomic object; 

exposes key failures

Dynamic membership change 

(reconfiguration)

DS with ADO

All kinds Distributed systems (DS)

DS with Adore



The problem I'm 

currently solving

The criterion I'm 

currently building



Structural divergence
Do the parts look different inside?

Operable separability
Can you operate on one part by itself?

A new criterion in the making

Single for all Separate criteria for each



Technology keeps changing

New

technology

New

systems

New

problems



But the problems remain.

Disease Energy Education Environment



AI optimizes criteria

but it is people

who create and 

modify them



Techniques

& Jobs
— don't chase them

Problems — dig deep into them



Thank you

If you have any questions in the future, contact me:

via jieungkim@yonsei.ac.kr  (for official works)

or @hasutudio  (Insta for casual chats)

mailto:”jieungkim@yonsei.ac.kr
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