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The End of Programming?!!

“…we can dismiss the notion that 
computer programmers [sic] will 
become a powerful elite in the 
automated corporation. It is far 
more likely that the programming 
occupation will become extinct …”



The End of Programming?!!

“…we can dismiss the notion that 
computer programmers [sic] will 
become a powerful elite in the 
automated corporation. It is far 
more likely that the programming 
occupation will become extinct …”

Herb Simon, founder of CMU-CS Dept, Turing 
and Nobel winner [Around the appearance of 
the punchcards in the 1960s]



MindForge

TRAIN HARSHER.
BUILD ENGINEERS,
NOT PARROTS.

ProgramBench

37.98% → 49.51%

DeepSWE

1.76% → 15.92% 9×

973
DENSE TRAJECTORIES

THE TRAINING BROUGHT OUT
THE ENGINEER WITHIN, NOT THE PARROT!!



TO ADD IS MACHINE. TO DELETE IS HUMAN.

SENIOR ENGINEERS
KNOW WHAT
TO REMOVE.
Deletion is engineering judgment.

TODAY'S MODELS

>92%
find the file

<52%
delete the exact line

TEACH THE SKILL

−13.9 pp
incomplete deletion

+5.3 pp
SWE-bench Verified

“To master the code, learn to let go.”

arXiv:2607.28887  •  CanItDelete pilot









Software Engineering is Changing!

Actors

Expert Humans, 

Non-Expert Humans, 

AI AgentsProcess

AI-Native Process

(Vibe Coding,

Vibe Engineering,

Agentic SE)

Product/Value
AI-Native

Software



Unfortunately, 
this is where we 

are today!



AIware: Software for All by All!

(1) 
AI-Native 
Software

(2)
AI-Native
SE Process

(3)
AI-Native

Workforce

+ 
(4)

AI-Native 
SE Pedagogy 

https://www.aiwareconf.org/
https://www.aiwarebootcamp.io/

https://www.aiwareconf.org/
https://www.aiwarebootcamp.io/


AI-Native Software: 
The Evolution of Software Generations each with a new form, 
lifecycle, managed assets, and roles (aka Engineering Paradigm)

Programmer 
express logic by 

writing code

Codeware Neuralware Promptware Agentware Mindware

ML Engineers 
express logic by 
training model 

with data

Software makers 
express logic 

through 
foundation 

model prompts 
and workflows

Agents making 
decisions, taking 

actions, and 
interacting with 

other agents

AGI with human 
defined 

constitutions and 
oversight

FMware

AIware



Future Software is a Composition of Many 
Generations of Software and FMs



We must rethink the engineering stack for FMware
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Application 
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LangChain Semantic 
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Application 

Representation

(Executable)
FMware Graph

Execution 

Environment Python parser

Supports heterogeneous computing 
resources (CPU, GPU, NPU, and FM 

from multiple vendors.)

FMware Fusion Runtime

AST, Instruction Sequence, Intent Loss Intent retained

Comprehensive optimizationOne-by-one Execution

Native multi-agent

Pipeline
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We are just starting… Tackling these challenges requires 
technology breakthroughs, standards, and community efforts

C10: Siloed tooling & lack of process

C2: Crafting effective prompt

C1: Managing alignment data

C4: Degree of controllability

C6: Limited collaboration support

C3: Multi-generation software

C8: Performance engineering

C7: Operation & semantic observability

C9: Testing under non-determinism

C5: Compliance & regulations

More details at: 
https://arxiv.org/abs/2402.15943 

https://aiwareconf.org
https://fmse.io/

https://se4ai.org/

https://arxiv.org/abs/2402.15943
https://aiwareconf.org/
https://fmse.io/
https://se4ai.org/


FMArts: Our FMware lifecycle engineering stack

C10: Siloed tooling & 
lack of process

C2: Crafting effective 
prompt

C1: Managing 
alignment data

C4: Degree of 
controllability

C6: Limited 
collaboration support

C3: Multi-generation 
software

C8: Performance 
engineering

C7: Operation & 
semantic observability

C9: Testing under non-
determinism

C5: Compliance & 
regulations



The World’s First Prompt Debugger



Watson: The World’s first 
Agent Debugger

➢ Capture agent’s internal 
reasoning without 
interfering with behavior

➢ Ensure reasoning is 
aligned & verified with 
agent’s focus

✓ Fix Errors – Spot & guide reasoning
✓Boost Insight – Help devs & agents learn
✓ Improve Together – Enable collaborative reasoning



AIware: Software for All by All!
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AI-Native 
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# of 
broken records 
per year 
in Olympics 
& World 
championships 
for swimming  



# of 
broken records 
per year 
in Olympics 
& World 
championships 
for swimming  



# of 
broken records 
per year 
in Olympics 
& World 
championships 
for swimming  



# of 
broken records 
per year 
in Olympics 
& World 
championships 
for swimming  

LZR Racer:

A rocket In the water



The “Dick Fosbury Flop” in High Jump

Fosbury FlopThe Straddle

Mexico 1968 Olympics



Software 
Engineering 3.0

Software 
Engineering 2.0

Software 
Engineering 1.0

++ +

• Code-first

• Tools supporting traditional SE 
Process activities

• Powered by program analysis 
technologies

• Code-first

• AI models supporting traditional
SE process activities (AI4SE)

• Powered by expensive data-
driven models with limited 
capabilities

• Intent-first, conversation-
oriented development

• AI-native SE process maximizing the 
strengths of human (requirements) 
& AI (implementation)

• Powered by efficient knowledge-
driven models with advanced 
reasoning capabilities

AIware: Rethinking Software Engineering!



The Brain’s last stand

“We humans are trying to figure out our next move” Dan Rather, NBC
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“A weak human player + machine 
+ better process 

is superior 

to a very powerful machine alone, 

But more remarkably is superior to 

a stronger human player + machine 
+ inferior process ”

          Gary Kasparov



AI can make developers better

Decision quality of professional Go players evaluated through an algorithm that is performing at a 
superhuman level. Decision quality significantly increased after Lee Sedol was beaten by AlphaGo on 
15 March 2016 (shaded area) [Brinkmann  2023]

➢ Strong teams attract strong candidates, making them stronger and keeping them 
longer ➔ Your AI teammate is a coach that is making you a better developer
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(with       help)

Create Code

Compiler

React to Output

Generate
Binary

Programming 2.0 [AI Assisted]
(Write Code with AI help then Compile)

• Human drives the code 
creation process loop

• The code complexity is 
limited by human’s ability to 
express and maintain a 
complex problem in code



Provide Intent
(+ examples, + data)

Search  for best solution

Reflect and ask 
for clarification

Conversation

React to Output

Programming 3.0 [AI-Native Compiler.NEXT]
(Define Search Space, Give Data, AI Searches to create code)

• Human and AI share clearly 
aligned goals

• AI drives the end-to-end code 
creation loop

• Code complexity is 
unconstrained as the AI 
synthesizer searches for the 
software solution that 
maximizes a fitness function 
aligned with those goals

• Realization happens in AIware 
or Codeware

• The loop can be restarted at 
any time as long as we archive 
the human–AI conversations







AIware: Software for All by All!

(1) 
AI-Native 
Software

(2)
AI-Native
SE Process

(3)
AI-Native

Workforce

+ 
(4)

AI-Native 
SE Pedagogy 

https://www.aiwareconf.org/
https://www.aiwarebootcamp.io/

https://www.aiwareconf.org/
https://www.aiwarebootcamp.io/


The Duality of Sof tware Engineering

SE for Humans

Agent Command 
Environment

(ACE)

SE for Agents

Agent Execution 
Environment

(AEE)





Autonomous Coding Agents are 
Already Shaping Real-world Software Projects



Auto. Coding Agents are Not Toys

Agentic-PRs acceptance rates match and even exceed human-PRs 
for various tasks in GitHub projects with 100+ stars

Real code

Real merges

Real impact



The New Bottleneck: Silence

When Agentic-PRs fail, it's not due to bad code, but rather 
to a lack of feedback and developer inaction





THE SE FACTORY HYPER-SPEED WITHOUT LOSING CONTROL

ACCOUNTABILITY SYMBIOSIS

TRUSTWORTHY
SOFTWARE

COMPOUNDING: EVERY RUN IMPROVES THE NEXT



AIware: Software for All by All!
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AI-Native 
Software
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(4)
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USE AI AGGRESSIVELY; REMAIN THE ACCOUNTABLE OWNER 
IF YOUR VALUE IS FORWARDING AI OUTPUT, THE WORKFLOW WILL ROUTE AROUND YOU.

Term coined by Niklas Gruhn  •  gruhn.me/blog/2026-08-03/



A fool with a tool 
is still a fool!
https://agenticse-book.github.io/

Follow the white rabbit!
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❝ Engineering has never been the 
art of assembling perfect parts. 
Civil engineers do not start with 
flawless steel, flawless concrete, 
and flawless workers. Materials 
have tolerances. Welds can fail. 
Teams make mistakes. 

What makes a bridge safe is not 
magical steel. It is the system: 
redundancy, safety margins, 
inspection regimes, standardized 
practices, and a relentless focus on 
failure modes.

https://agenticse-book.github.io/

❞
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