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Starting Point: The SEIôs Study on Future of Software Engineering
ÅCMU SEIôs National Agenda Study (November 2021) 

was intended to catalyze the software engineering 
community by creating a research & development 
vision, strategy, & roadmap to engineer the next -
generation of software-reliant systems

Study available at www.sei.cmu.edu/go/national -agenda  

http://www.sei.cmu.edu/go/national-agenda
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The Study Defined a Software Engineering Roadmap for 10-15 Years
ÅThe software engineering roadmap codified research focus areas & research objectives
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The Studyôs Emerging Vision of the Future of Software Engineering
ÅñThe current notion of software development will be replaced by one where the 

software pipeline consists of humans & AI as trustworthy collaborators 
that rapidly evolve systems based on programmer intent ò
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Then Something Unexpected Happened..
ÅAlmost exactly one year later (November 2022) ChatGPT ñescaped from the labò!

See en.wikipedia.org/wiki/ChatGPT 

https://en.wikipedia.org/wiki/ChatGPT
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Then Something Unexpected Happened..
ÅAlmost exactly one year later (November 2022) ChatGPT ñescaped from the labò!

See en.wikipedia.org/wiki/Generative_artificial_intelligence 

ñGenerative AIò creates models or systems 
that can synthesize new & original content

https://en.wikipedia.org/wiki/Generative_artificial_intelligence
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& Suddenly the World is Coming to an End..

www.google.com/search?q=is+AI+the+end+of+the+world

See www.google.com/search?q=is+AI+the+end+of+the+world  

http://www.google.com/search?q=is+AI+the+end+of+the+world
http://www.google.com/search?q=is+AI+the+end+of+the+world
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& Suddenly the World is Coming to an End
ÅOf course, if generative AI ends humanity as we know it would certainly make it easier 

to predict the future of software engineering & AI engineering 

See www.magicalquote.com/bookquotes/eat-drink-and-be-merry-for-tomorrow-we-die 

https://www.magicalquote.com/bookquotes/eat-drink-and-be-merry-for-tomorrow-we-die
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& Suddenly the World is Coming to an End
ÅOf course, if generative AI ends humanity as we know it would certainly make it easier 

to predict the future of software engineering & AI engineering 

but alas we never do

See hellopoetry.com/poem/10170/the -flaw-in-paganism 

https://hellopoetry.com/poem/10170/the-flaw-in-paganism
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How Advances in Generative AI May Affect Our Study Findings
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How Advances in Generative AI May Affect Our Study Findings

Weôll focus mostly on two of the six research focus areas in this presentation
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How Advances in Generative AI May Affect Our Study Findings

See insights.sei.cmu.edu/blog/join-the-sei-and-white-house-ostp-to-explore-the-future-of-software-and-ai-engineering 

https://insights.sei.cmu.edu/blog/join-the-sei-and-white-house-ostp-to-explore-the-future-of-software-and-ai-engineering
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Impact on AI -Augmented 

Software Development
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Impact on AI -Augmented Software Development
ÅWeôll start out with a ñhigh-percentageò 

predication:

See www.basketballnetwork.net/old -school/julius-erving-explained-why-he-didnt-attempt-dunks-that-have-good-chances-of-missing 

https://www.basketballnetwork.net/old-school/julius-erving-explained-why-he-didnt-attempt-dunks-that-have-good-chances-of-missing


16

Impact on AI -Augmented Software Development
ÅWeôll start out with a ñhigh-percentageò 

predication: Generative AI is/will have
a transformative impact on the practice
of software development

See dev.to/wesen/llms-will-fundamentally-change-software-engineering-3oj8 

https://dev.to/wesen/llms-will-fundamentally-change-software-engineering-3oj8
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Impact on AI -Augmented Software Development
ÅWeôll start out with a ñhigh-percentageò 

predication: Generative AI is/will have
a transformative impact on the practice
of software development

ÅAI-based tools are increasingly applied
to improve the efficiency/quality of
software engineers & reduce their
cognitive load

See www.elegantthemes.com/blog/wordpress/best -ai-coding-assistant 

http://www.elegantthemes.com/blog/wordpress/best-ai-coding-assistant
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Impact on AI -Augmented Software Development
ÅWeôll start out with a ñhigh-percentageò 

predication: Generative AI is/will have
a transformative impact on the practice
of software development

ÅAI-based tools are increasingly applied
to improve the efficiency/quality of
software engineers & reduce their
cognitive load

Iôll provide more evidence for my perspective in this presentation shortly
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Impact on AI -Augmented Software Development
ÅWeôll start out with a ñhigh-percentageò 

predication: Generative AI is/will have
a transformative impact on the practice
of software development

ÅAI-based tools are increasingly applied
to improve the efficiency/quality of
software engineers & reduce their
cognitive load

See cacm.acm.org/blogs/blog-cacm/273577-ai-does-not-help-programmers/fulltext  

Not everyone is equally bullish 
about the benefits of generative 
AI for programmers, of course!!!

https://cacm.acm.org/blogs/blog-cacm/273577-ai-does-not-help-programmers/fulltext
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Impact on AI -Augmented Software Development
ÅSome key R&D challenges include

ÅTraining large-language models on
better vetted & robust code bases

See neal-lathia.medium.com/evaluating-llms-trained-on-code-bb2bdab3cb37 

https://neal-lathia.medium.com/evaluating-llms-trained-on-code-bb2bdab3cb37
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Impact on AI -Augmented Software Development
ÅSome key R&D challenges include

ÅTraining large-language models on
better vetted & robust code bases

ÅRe-envisioning the software devel-
opment lifecycle (SDLC) 

Åi.e., increased AI & automation tool 
support for developers & other stake 
holders beyond programming

See docs.langchain.com/docs 

https://docs.langchain.com/docs
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Impact on AI -Augmented Software Development
ÅSome key R&D challenges include

ÅTraining large-language models on
better vetted & robust code bases

ÅRe-envisioning the software devel-
opment lifecycle (SDLC) 

ÅEffectively capturing & leveraging 
data generated throughout the SDLC

See insights.sei.cmu.edu/blog/automatically-detecting-technical-debt-discussions-with-machine-learning 

https://insights.sei.cmu.edu/blog/automatically-detecting-technical-debt-discussions-with-machine-learning
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Impact on AI -Augmented Software Development
ÅSome key R&D challenges include

ÅTraining large-language models on
better vetted & robust code bases

ÅRe-envisioning the software devel-
opment lifecycle (SDLC) 

ÅEffectively capturing & leveraging 
data generated throughout the SDLC

Åe.g., many non-code artifacts can be
analyzed at scale by AI tools much
better/faster/cheaper than by humans

See aiperspectives.springeropen.com/articles/10.1186/s42467-020-00005-4 

https://aiperspectives.springeropen.com/articles/10.1186/s42467-020-00005-4
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https://en.wikipedia.org/wiki/Prompt_engineering
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Impact on AI -Augmented Software Development
ÅSome key R&D challenges include

ÅTraining large-language models on
better vetted & robust code bases

ÅRe-envisioning the software devel-
opment lifecycle (SDLC) 

ÅEffectively capturing & leveraging 
data generated throughout the SDLC

ÅFormalizing the discipline of ñPrompt 
Engineeringò, e.g.

ÅLearning to ñprogramò using natural 
language

ÅCodifying ñprompt patternsò

ÅA knowledge transfer method for inter -
acting w/large-language models (LLMs) 

See arxiv.org/abs/2302.11382 

https://arxiv.org/abs/2302.11382

