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Starting Point: The SEI’s Study on Future of Software Engineering
• CMU SEI’s 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
• The software engineering roadmap codified research focus areas & research objectives
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The Study Defined a Software Engineering Roadmap for 10-15 Years
• The software engineering roadmap codified research focus areas & research objectives
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The Study’s Emerging Vision of the Future of Software Engineering
• “The 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”
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Then Something Unexpected Happened..
• Almost exactly one year later (November 2022) ChatGPT “escaped from the lab”!

See en.wikipedia.org/wiki/ChatGPT 

https://en.wikipedia.org/wiki/ChatGPT
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Then Something Unexpected Happened..
• Almost exactly one year later (November 2022) ChatGPT “escaped from the lab”!

See en.wikipedia.org/wiki/Generative_artificial_intelligence 

“Generative AI” 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
• Of 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
• Of 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

We’ll 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
• We’ll start out with a “high-percentage” 

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
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Impact on AI-Augmented Software Development
• We’ll start out with a “high-percentage” 

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
• We’ll start out with a “high-percentage” 

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

• AI-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
• We’ll start out with a “high-percentage” 

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

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

I’ll provide more evidence for my perspective in this presentation shortly
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Impact on AI-Augmented Software Development
• We’ll start out with a “high-percentage” 

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

• AI-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
• Some key R&D challenges include

• Training 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
• Some key R&D challenges include

• Training large-language models on
better vetted & robust code bases

• Re-envisioning the software devel-
opment lifecycle (SDLC) 

• i.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
• Some key R&D challenges include

• Training large-language models on
better vetted & robust code bases

• Re-envisioning the software devel-
opment lifecycle (SDLC) 

• Effectively 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
• Some key R&D challenges include

• Training large-language models on
better vetted & robust code bases

• Re-envisioning the software devel-
opment lifecycle (SDLC) 

• Effectively capturing & leveraging 
data generated throughout the SDLC

• e.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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Impact on AI-Augmented Software Development
• Some key R&D challenges include

• Training large-language models on
better vetted & robust code bases

• Re-envisioning the software devel-
opment lifecycle (SDLC) 

• Effectively capturing & leveraging 
data generated throughout the SDLC

• Formalizing the discipline of “Prompt 
Engineering”

See en.wikipedia.org/wiki/Prompt_engineering 

https://en.wikipedia.org/wiki/Prompt_engineering
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Impact on AI-Augmented Software Development
• Some key R&D challenges include

• Training large-language models on
better vetted & robust code bases

• Re-envisioning the software devel-
opment lifecycle (SDLC) 

• Effectively capturing & leveraging 
data generated throughout the SDLC

• Formalizing the discipline of “Prompt 
Engineering”, e.g.

• Learning to “program” using natural 
language

See en.wikipedia.org/wiki/Prompt_engineering 

https://en.wikipedia.org/wiki/Prompt_engineering
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Impact on AI-Augmented Software Development
• Some key R&D challenges include

• Training large-language models on
better vetted & robust code bases

• Re-envisioning the software devel-
opment lifecycle (SDLC) 

• Effectively capturing & leveraging 
data generated throughout the SDLC

• Formalizing the discipline of “Prompt 
Engineering”, e.g.

• Learning to “program” using natural 
language

• Codifying “prompt patterns”

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

See arxiv.org/abs/2302.11382 

https://arxiv.org/abs/2302.11382
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Impact on AI-Augmented Software Development
• Some key R&D challenges include

• Training large-language models on
better vetted & robust code bases

• Re-envisioning the software devel-
opment lifecycle (SDLC) 

• Effectively capturing & leveraging 
data generated throughout the SDLC

• Formalizing the discipline of “Prompt 
Engineering”, e.g.

• Learning to “program” using natural 
language

• Codifying “prompt patterns”

• Integrating canonical quality attributes
associated with software engineering

Holistic
Prompt

Engineering

See hbr.org/2023/06/ai-prompt-engineering-isnt-the-future 

https://hbr.org/2023/06/ai-prompt-engineering-isnt-the-future
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Impact on Engineering AI-

enabled Software Systems
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Impact on Engineering AI-enabled Software Systems
• AI-enabled systems are software-reliant 

systems that include both AI & non-AI 
components

readitquik.com/articles/ai/7-different-types-of-artificial-intelligence-explained

See readitquik.com/articles/ai/7-different-types-of-artificial-intelligence-explained 

https://readitquik.com/articles/ai/7-different-types-of-artificial-intelligence-explained
https://readitquik.com/articles/ai/7-different-types-of-artificial-intelligence-explained
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Impact on Engineering AI-enabled Software Systems
• AI-enabled systems are software-reliant 

systems that include both AI & non-AI 
components

readitquik.com/articles/ai/7-different-types-of-artificial-intelligence-explained

See readitquik.com/articles/ai/7-different-types-of-artificial-intelligence-explained 

These AI components go well beyond just 
generative AI techniques, methods, & tools

https://readitquik.com/articles/ai/7-different-types-of-artificial-intelligence-explained
https://readitquik.com/articles/ai/7-different-types-of-artificial-intelligence-explained
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Impact on Engineering AI-enabled Software Systems
• AI-enabled systems are software-reliant 

systems that include both AI & non-AI 
components, e.g.,

• Infotainment systems
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Impact on Engineering AI-enabled Software Systems
• AI-enabled systems are software-reliant 

systems that include both AI & non-AI 
components, e.g.,

• Infotainment systems

These types of systems are covered in other parts of the SEI’s National Agenda Study
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Impact on Engineering AI-enabled Software Systems
• AI-enabled systems are software-reliant 

systems that include both AI & non-AI 
components, e.g.,

• Infotainment systems

• e.g., YouTube is a multimedia
content delivery platform that
uses AI for recommendations,
captioning, moderation, analysis,
advertising, etc.

See influencermarketinghub.com/how-does-the-youtube-algorithm-work 

https://influencermarketinghub.com/how-does-the-youtube-algorithm-work
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Impact on Engineering AI-enabled Software Systems
• AI-enabled systems are software-reliant 

systems that include both AI & non-AI 
components, e.g.,

• Infotainment systems

• Mission-critical systems

See www.osti.gov/servlets/purl/1713282 

http://www.osti.gov/servlets/purl/1713282
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Impact on Engineering AI-enabled Software Systems
• AI-enabled systems are software-reliant 

systems that include both AI & non-AI 
components, e.g.,

• Infotainment systems

• Mission-critical systems

• e.g., Palantir’s AI Platform (AIP)
applies generative AI models 
to support battle management
decision-making processes

See www.engadget.com/palantir-shows-off-an-ai-that-can-go-to-war-180513781.html 

http://www.engadget.com/palantir-shows-off-an-ai-that-can-go-to-war-180513781.html
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Impact on Engineering AI-enabled Software Systems
• AI-enabled software systems have inherently 

different characteristics than those without AI

See ieeexplore.ieee.org/stamp/stamp.jsp?arnumber=9121629 

https://ieeexplore.ieee.org/stamp/stamp.jsp?arnumber=9121629
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Impact on Engineering AI-enabled Software Systems
• AI-enabled software systems have inherently 

different characteristics than those without AI, 
e.g.

• Non-deterministic

• Sometimes intentionally & sometimes 
stochastically

See www.dre.vanderbilt.edu/~schmidt/PDF/autonomic-journal.pdfs

http://www.dre.vanderbilt.edu/~schmidt/PDF/autonomic-journal.pdfs
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Impact on Engineering AI-enabled Software Systems
• AI-enabled software systems have inherently 

different characteristics than those without AI, 
e.g.

• Non-deterministic

• Emergent behavior

• Complex patterns that arise spontaneously 
from the interactions of simpler elements 
or systems

See www.digitaltrends.com/cool-tech/recognizing-self-aware-sentient-ai

http://www.digitaltrends.com/cool-tech/recognizing-self-aware-sentient-ai
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Impact on Engineering AI-enabled Software Systems
• AI-enabled software systems have inherently 

different characteristics than those without AI,
e.g.

• Non-deterministic

• Emergent behavior

• Extreme dependence on data

• The quality, quantity, & depth of data determine 
the capabilities of AI applications that can be 
achieved

See developers.google.com/machine-learning/crash-course/data-dependencies/video-lecture 

https://developers.google.com/machine-learning/crash-course/data-dependencies/video-lecture
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Impact on Engineering AI-enabled Software Systems
• AI-enabled software systems have inherently 

different characteristics than those without AI, 
e.g.

• Non-deterministic

• Emergent behavior

• Extreme dependence on data

• The quality, quantity, & depth of data determine 
the capabilities of AI applications that can be 
achieved

• Testing of data thus has become as important 
as testing of code
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Impact on Engineering AI-enabled Software Systems
• AI-enabled software systems have inherently 

different characteristics than those without AI, 
e.g.

• Non-deterministic

• Emergent behavior

• Extreme dependence on data

• Designing for explainability & 
fairness

• e.g., show traceability from
recommended courses of
actions to mission goals,
resources, evidence, rules 
of engagement, policies,
etc.

See www.youtube.com/watch?v=XEM5qz__HOU 

http://www.youtube.com/watch?v=XEM5qz__HOU
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• The R&D challenges include identifying & augmenting software engineering techniques 
for specifying, architecting, designing, analyzing, deploying, & sustaining AI-enabled 
software systems

Impact on Engineering AI-enabled Software Systems

See ira.lib.polyu.edu.hk/bitstream/10397/94631/1/Wang_Artificial_Intelligence_Safety-Critical.pdf 

See also:

• Grace A. Lewis, Stephany Bellomo, & Ipek Ozkaya, “Characterizing and Detecting Mismatch in Machine-Learning-Enabled 
Systems,” WAIN@ICSE 2021: 133-140

• Grace A. Lewis, Ipek Ozkaya, & Xiwei Xu, “Software Architecture Challenges for ML Systems,” ICSME 2021: 634-638

https://ira.lib.polyu.edu.hk/bitstream/10397/94631/1/Wang_Artificial_Intelligence_Safety-Critical.pdf
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• The R&D challenges include identifying & augmenting software engineering techniques 
for specifying, architecting, designing, analyzing, deploying, & sustaining AI-enabled 
software systems

Impact on Engineering AI-enabled Software Systems

See www.newyorker.com/news/news-desk/plastics 

https://www.newyorker.com/news/news-desk/plastics
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• Addressing these R&D challenges is 
particularly important for the DoD

See foreignpolicy.com/2023/04/11/ai-arms-race-artificial-intelligence-chatgpt-military-technology 

Impact on Engineering AI-enabled Software Systems

https://foreignpolicy.com/2023/04/11/ai-arms-race-artificial-intelligence-chatgpt-military-technology
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• Addressing these R&D challenges is 
particularly important for the DoD

See fortune.com/2023/02/21/killer-robots-a-i-future-warfare-russia-ukraine-invasion 

Impact on Engineering AI-enabled Software Systems

Not everyone is equally concerned 
with software-reliant system safety & 

avoiding mishaps & collateral damage..

https://fortune.com/2023/02/21/killer-robots-a-i-future-warfare-russia-ukraine-invasion
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• Addressing these R&D challenges is 
particularly important for the DoD

• Must continue to focus on
“shift left” testing

See resources.sei.cmu.edu/library/asset-view.cfm?assetid=447143 

Impact on Engineering AI-enabled Software Systems

https://resources.sei.cmu.edu/library/asset-view.cfm?assetid=447143
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• Addressing these R&D challenges is 
particularly important for the DoD

• Must continue to focus on
“shift left” testing

• Must also perform continuous 
quality assurance at runtime

Impact on Engineering AI-enabled Software Systems
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• Addressing these R&D challenges is 
particularly important for the DoD

• Must continue to focus on
“shift left” testing

• Must also perform continuous 
quality assurance at runtime

Impact on Engineering AI-enabled Software Systems
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These types of systems are covered in other parts of the SEI’s National Agenda Study
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• Addressing these R&D challenges is 
particularly important for the DoD

• Must continue to focus on
“shift left” testing

• Must also perform continuous 
quality assurance at runtime

See hacksheets.in/harnessing-auto-gpt-for-penetration-testing-with-osint-a-comprehensive-guide 

Impact on Engineering AI-enabled Software Systems

C2

Planning

Sense

ExComms

Weapon Control

Ship Control & 

Operations

Internal Comms

Damage Control

Unallocated 

+Air Defense Configs

C2

Planning

Sense

ExCommsWeapon 

Control

Ship Control & 

Operations

Internal Comms

Damage 

Control

+Auto-Failover Configs

C2

Sense

ExComms

Weapon Control

Ship Control & 

Operations

Internal Comms

Damage Control

+Info Warfare Configs+Land Attack Configs

C2

Planning

Sense

ExComms
Weapon Control

Ship Control & 

Operations

Internal Comms

Damage 

Control

Unallocated 

https://hacksheets.in/harnessing-auto-gpt-for-penetration-testing-with-osint-a-comprehensive-guide


50

• Addressing these R&D challenges is 
particularly important for the DoD

• Must continue to focus on
“shift left” testing

• Must also perform continuous 
quality assurance at runtime

• There are many implications for
safety-critical real-time systems..

Impact on Engineering AI-enabled Software Systems

See www.darpa.mil/program/assured-autonomy 

https://www.darpa.mil/program/assured-autonomy
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Applying Generative AI

to Computer Science 

Courses at Vanderbilt 
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• The barrier to entry for learning & 
applying generative AI is very low

Applying Generative AI to Computer Science Courses at Vanderbilt

See chat.openai.com 

https://chat.openai.com/
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• I’ve therefore applied ChatGPT in 
my course on concurrent & parallel 
micro-services for a range of 
computing platforms

• e.g., mobile devices, laptops, 
desktops, & cloud environments

www.dre.vanderbilt.edu/~schmidt/cs891

See www.dre.vanderbilt.edu/~schmidt/cs891 

Applying Generative AI to Computer Science Courses at Vanderbilt

http://www.dre.vanderbilt.edu/~schmidt/cs891
http://www.dre.vanderbilt.edu/~schmidt/cs891
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• I’ve therefore applied ChatGPT in 
my course on concurrent & parallel 
micro-services for a range of 
computing platforms

• e.g., mobile devices, laptops, 
desktops, & cloud environments

The course build a movie 
recommender web app
with AI & non-AI parts

www.dre.vanderbilt.edu/~schmidt/cs891

See www.dre.vanderbilt.edu/~schmidt/cs891 

Applying Generative AI to Computer Science Courses at Vanderbilt

http://www.dre.vanderbilt.edu/~schmidt/cs891
http://www.dre.vanderbilt.edu/~schmidt/cs891
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• Upper-level “mezzanine” course 

registrar.vanderbilt.edu/faculty-staff/course-renumbering/mezzanine-courses.php

See registrar.vanderbilt.edu/faculty-staff/course-renumbering/mezzanine-courses.php 

Applying Generative AI to Computer Science Courses at Vanderbilt

https://registrar.vanderbilt.edu/faculty-staff/course-renumbering/mezzanine-courses.php
https://registrar.vanderbilt.edu/faculty-staff/course-renumbering/mezzanine-courses.php


56

• Upper-level “mezzanine” course 

registrar.vanderbilt.edu/faculty-staff/course-renumbering/mezzanine-courses.php

See registrar.vanderbilt.edu/faculty-staff/course-renumbering/mezzanine-courses.php 

Avoids some of the thornier 
issues associated with using 

ChatGPT in introductory classes

Applying Generative AI to Computer Science Courses at Vanderbilt

https://registrar.vanderbilt.edu/faculty-staff/course-renumbering/mezzanine-courses.php
https://registrar.vanderbilt.edu/faculty-staff/course-renumbering/mezzanine-courses.php
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Examples of Using 
Generative AI in CS *891
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Examples of Using Generative AI in CS *891
• Develop lectures & assignments that 

expand my abilities as a teacher
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Examples of Using Generative AI in CS *891
• Develop lectures & assignments that 

expand my abilities as a teacher, e.g.

• Add new topics that I previously 
lacked time to learn properly

Eureka

Recommender

Application

Database

Application

Gateway

Microservice-based Movie
Recommender App
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Examples of Using Generative AI in CS *891
• Develop lectures & assignments that 

expand my abilities as a teacher, e.g.

• Add new topics that I previously 
lacked time to learn properly, e.g.

• Use natural language prompts to 
generate database query methods



61

• Develop lectures & assignments that 
expand my abilities as a teacher, e.g.

• Add new topics that I previously 
lacked time to learn properly, e.g.

• Use natural language prompts to 
generate database query methods

• Explain what SQL queries are
associated with these methods

Examples of Using Generative AI in CS *891
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Examples of Using Generative AI in CS *891
• Develop lectures & assignments that 

expand my abilities as a teacher, e.g.

• Add new topics that I previously 
lacked time to learn properly

• Generate sample code using 
advanced techniques I was 
not facile with (yet)
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• Add new topics that I previously 
lacked time to learn properly

• Generate sample code using 
advanced techniques I was 
not facile with (yet), e.g.
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Examples of Using Generative AI in CS *891
• Develop lectures & assignments that 

expand my abilities as a teacher, e.g.

• Add new topics that I previously 
lacked time to learn properly

• Generate sample code using 
advanced techniques I was 
not facile with (yet), e.g.

• Custom SQL queries

• Imports for custom SQL queries

• Commenting the custom SQL 
queries
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ChatGPT isn’t aware of the replacement 
of the javax APIs with the Jakarta APIs..

Examples of Using Generative AI in CS *891
• Develop lectures & assignments that 

expand my abilities as a teacher, e.g.

• Add new topics that I previously 
lacked time to learn properly

• Generate sample code using 
advanced techniques I was 
not facile with (yet), e.g.

• Custom SQL queries

• Imports for custom SQL queries

• Commenting the custom SQL 
queries

• Build dependencies for custom 
SQL queries
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Examples of Using Generative AI in CS *891
• Develop lectures & assignments that 

expand my abilities as a teacher, e.g.

• Add new topics that I previously 
lacked time to learn properly

• Generate sample code using 
advanced techniques I was 
not facile with (yet), e.g.

• Custom SQL queries

• Imports for custom SQL queries

• Commenting the custom SQL 
queries

• Build dependencies for custom 
SQL queries

See garystafford.medium.com/accelerating-development-with-generative-ai-powered-coding-tools-f1480664b6ab 

This type of code generation can now be done in real-time 
via plugins to interactive development environments (IDEs)!

https://garystafford.medium.com/accelerating-development-with-generative-ai-powered-coding-tools-f1480664b6ab


68See www.youtube.com/watch?v=FD95nEL-I8M 

Examples of Using Generative AI in CS *891
• Develop lectures & assignments that 

expand my abilities as a teacher, e.g.

• Add new topics that I previously 
lacked time to learn properly

• Generate sample code using 
advanced techniques I was 
not facile with (yet)

• Understand & explain very clever 
solutions by my students

See arxiv.org/pdf/2305.12865.pdf 

http://www.youtube.com/watch?v=FD95nEL-I8M
https://arxiv.org/pdf/2305.12865.pdf
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Examples of Using Generative AI in CS *891
• Develop lectures & assignments that 

expand my abilities as a teacher, e.g.

• Add new topics that I previously 
lacked time to learn properly

• Generate sample code using 
advanced techniques I was 
not facile with (yet)

• Understand & explain very clever 
solutions by my students

• Automatically regenerate a more
modern solution

ChatGPT “reads” & “learns” all 
the documentation, unlike me!
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• Add new topics that I previously 
lacked time to learn properly

• Generate sample code using 
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• Understand & explain very clever 
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• Automatically regenerate a more
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• & do this in multiple languages
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e.g., popular languages like Python

Examples of Using Generative AI in CS *891
• Develop lectures & assignments that 

expand my abilities as a teacher, e.g.

• Add new topics that I previously 
lacked time to learn properly

• Generate sample code using 
advanced techniques I was 
not facile with (yet)

• Understand & explain very clever 
solutions by my students

• Automatically regenerate a more
modern solution

• & do this in multiple languages
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e.g., more esoteric languages like Ada

Examples of Using Generative AI in CS *891
• Develop lectures & assignments that 

expand my abilities as a teacher, e.g.

• Add new topics that I previously 
lacked time to learn properly

• Generate sample code using 
advanced techniques I was 
not facile with (yet)

• Understand & explain very clever 
solutions by my students

• Automatically regenerate a more
modern solution

• & do this in multiple languages

ada
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Examples of Using Generative AI in CS *891
• Develop lectures & assignments that 

expand my abilities as a teacher, e.g.

• Add new topics that I previously 
lacked time to learn properly

• Generate sample code using 
advanced techniques I was 
not facile with (yet)

• Understand & explain very clever 
solutions by my students

• Generate unit tests for my examples

• Tools now exist that automate
unit test generation in popular
programming languages & IDEs

See www.diffblue.com/products 

http://www.diffblue.com/products
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Examples of Using Generative AI in CS *891
• Develop lectures & assignments that 

expand my abilities as a teacher, e.g.

• Add new topics that I previously 
lacked time to learn properly

• Generate sample code using 
advanced techniques I was 
not facile with (yet)

• Understand & explain very clever 
solutions by my students

• Generate unit tests for my examples

• Enables me to explain subtle design 
& programming concepts more 
effectively

See www.javatpoint.com/aggregation-vs-composition-in-java 

http://www.javatpoint.com/aggregation-vs-composition-in-java
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Examples of Using Generative AI in CS *891
• Develop lectures & assignments that 

expand my abilities as a teacher, e.g.

• Add new topics that I previously 
lacked time to learn properly

• Generate sample code using 
advanced techniques I was 
not facile with (yet)

• Understand & explain very clever 
solutions by my students

• Generate unit tests for my examples

• Enables me to explain subtle design 
& programming concepts more 
effectively

• Particularly useful for responding 
to learners on my online forums

See www.youtube.com/c/DouglasSchmidt 

https://www.youtube.com/c/DouglasSchmidt
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Examples of Using Generative AI in CS *891
• Develop lectures & assignments that 

expand my abilities as a teacher

• Add new topics that I previously 
lacked time to learn properly

• Generate sample code using 
advanced techniques I was 
not facile with (yet)

• Understand & explain very clever 
solutions by my students

• Generate unit tests for my examples

• Enables me to explain subtle design 
& programming concepts more 
effectively

Doing all this the “old fashioned” way would have taken 
me months (or forever) instead of minutes/hours/days
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General Strategies for Using Generative AI Effectively 
• Encourage—rather than discourage—

the use of generative AI in various 
contexts

• Requires rethinking assessments, 
e.g.

• Make assignments more “open 
ended” to demonstrate the power 
of ChatGPT

http://www.youtube.com/watch?v=WUpQ0V7D4bU
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General Strategies for Using Generative AI Effectively 
• Encourage—rather than discourage—

the use of generative AI in various 
contexts

• Requires rethinking assessments, 
e.g.

• Make assignments more “open 
ended” to demonstrate the power 
of ChatGPT

• Make quizzes/exams harder to 
do even if ChatGPT is used, e.g.

• More “contextual”

See www.nytimes.com/2022/05/13/opinion/college-university-remote-pandemic.html 

http://www.nytimes.com/2022/05/13/opinion/college-university-remote-pandemic.html
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• Encourage—rather than discourage—
the use of generative AI in various 
contexts

• Requires rethinking assessments, 
e.g.

• Make assignments more “open 
ended” to demonstrate the power 
of ChatGPT

• Make quizzes/exams harder to 
do even if ChatGPT is used, e.g.

• More “contextual” & more “modern”

General Strategies for Using Generative AI Effectively 

See www.quora.com/Why-has-ChatGPT-only-limited-Kknowledge-until-2021 

http://www.quora.com/Why-has-ChatGPT-only-limited-Kknowledge-until-2021
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• Encourage—rather than discourage—
the use of generative AI in various 
contexts

• Requires rethinking assessments

General Strategies for Using Generative AI Effectively 

Generative AI is causing us to rethink 
assessments models whenever individual 

performance must be evaluated accurately
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contexts

• Requires rethinking assessments

• Ensure users understand both the 
benefits & limitations of generative
AI tools

General Strategies for Using Generative AI Effectively 
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General Strategies for Using Generative AI Effectively 
• Encourage—rather than discourage—

the use of generative AI in various 
contexts

• Requires rethinking assessments

• Ensure users understand both the 
benefits & limitations of generative
AI tools

• They can be useful on topics trained 
on by using many good examples

• However, “hallucinations” are common
for topics w/limited quality training sets

• This has led to highly embarrassing
outcomes..

See fortune.com/2023/06/09/lawyers-angry-new-york-judge-ai-tricked-them-citing-fake-cases-court-filing-chatgpt 

http://fortune.com/2023/06/09/lawyers-angry-new-york-judge-ai-tricked-them-citing-fake-cases-court-filing-chatgpt
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supplant—the learning process
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General Strategies for Using Generative AI Effectively 
• Encourage—rather than discourage—

the use of generative AI in various 
contexts

• Requires rethinking assessments

• Ensure users understand both the 
benefits & limitations of generative
AI tools

• They can be useful on topics trained 
on by using many good examples

• However, “hallucinations” are common
for topics w/limited quality training sets

• Generative AI tools are most effective 
when they supplement—rather than 
supplant—the learning process

It’s particularly important for novices to use these tools carefully
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Wrapping Up
• Learning to use generative AI tools effectively 

is a step towards achieving our vision of 
software development in which humans & AI 
work together as trustworthy collaborators

Achieving “trustworthiness” may be the 
10-15 year horizon of our original vision..
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Wrapping Up
• Learning to use generative AI tools effectively 

is a step towards achieving our vision of 
software development in which humans & AI 
work together as trustworthy collaborators, 
e.g.

• Rapidly evolve robust software-reliant 
systems based on programmer intent

• Soon everyone will be a programmer!
• “A Prompt Pattern Catalog to Enhance Prompt 

Engineering with ChatGPT,” Jules White, Quchen Fu,
Sam Hays, Michael Sandborn, Carlos Olea, Henry Gilbert,
Ashraf Elnashar, Jesse Spencer-Smith, & Douglas C. 
Schmidt, https://arxiv.org/abs/2302.11382 

• “ChatGPT Prompt Patterns for Improving Code Quality, 
Refactoring, Requirements Elicitation, & Software Design,”
 Jules White, Sam Hays, Quchen Fu, Jesse Spencer-Smith, & Douglas C. Schmidt, 
https://arxiv.org/abs/2303.07839

https://arxiv.org/abs/2302.11382
https://arxiv.org/abs/2303.07839
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systems based on programmer intent

• Refocus humans on more creative & 
architectural aspects of software
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Wrapping Up
• Learning to use generative AI tools effectively 

is a step towards achieving our vision of 
software development in which humans & AI 
work together as trustworthy collaborators, 
e.g.

• Rapidly evolve robust software-reliant 
systems based on programmer intent

• Refocus humans on more creative & 
architectural aspects of software

• Rather than mundane details
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Wrapping Up
• Much R&D remains before we can achieve the vision of humans & AI working together 

as trusted collaborators, but there’s no time like the present to jump in!
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Wrapping Up
• Much R&D remains before we can achieve the vision of humans & AI working together 

as trusted collaborators, but there’s no time like the present to jump in!

• Must be(a)ware of the forthcoming “digital chasm”..

See fortune.com/2023/04/25/artificial-intelligence-ai-replace-humans-prompt-engineers-chatgpt 

AI-SavvyNon-AI-Savvy

https://fortune.com/2023/04/25/artificial-intelligence-ai-replace-humans-prompt-engineers-chatgpt


 

 

"Any opinions, findings, conclusions or recommendations 

expressed in this material are those of the author(s) and do not 

necessarily reflect the views of the Networking and Information 

Technology Research and Development Program." 

 

 

The Networking and Information Technology Research and Development 

(NITRD) Program 

Mailing Address: NCO/NITRD, 2415 Eisenhower Avenue, Alexandria, VA 22314 

 Physical Address: 490 L'Enfant Plaza SW, Suite 8001, Washington, DC 20024, USA Tel: 202-459-9674, 

Fax: 202-459-9673, Email: nco@nitrd.gov, Website: https://www.nitrd.gov 
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