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The Study Defined a Software Engineering Roadmap for 1315 Years

A The software engineering roadmap codified research focus areas & research objectives
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The Studyos Emerging Vision of
A N Tehcurrent notion of software development will be replaced by one where the
software pipeline consists of humans & Al as trustworthy collaborators
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Then Something Unexpected Happened..

A Almost exactly one year later (November 2022) ChatGPThescaped fr om

CODING ;

ChatGPT



https://en.wikipedia.org/wiki/ChatGPT

Then Something Unexpected Happened..

A Almost exactly one year later (November 2022) ChatGPThescaped fr om

nGenerati ve Al o cre
that can synthesize new & original content



https://en.wikipedia.org/wiki/Generative_artificial_intelligence

& Suddenly the World is Coming to an End..

There’s a Damn Good Chance AI Will Destroy
Humanity, Researchers Say in a New Study

On the bright side, there are some things we can do to prevent that outcome ... maybe.

Is Al the End of the

Is the Al apocalypse actually coming?
What life could look like if robots take
over

‘rom job losses to mass extinction events, experts are warning that Al technology risks opening a

Pandora’s Box of horrors if left unchecked — are they right to be sounding the klaxon? Katie

Strick reports

World? Or the Dawn

of 2 New One? Should We Stop Developing Al For
L e The Good Of Humanity?

See www.google.com/search?qg=is+Al+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

& Suddenly the World is Coming to an End

A Of course, if generative Al ends humanity as we know it would certainly make it easier

e

to predict the future of software engineering & Al engineering oy

cat, drink, and be merry,
for tomorrow we die.

Kurt Vonnegut

Y T

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



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

& Suddenly the World is Coming to an End

A Of course, if generative Al ends humanity as we know it would certainly make it easier
to predict the future of software engineering & Al engineering (\)

Wowee®

See hellopoetry.com/poem/10170/the -flaw-in-paganism
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How Advances in Generative Al May Affect Our Study Findings
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How Advances in Generative Al May Affect Our Study Findings

Join the SEl and White House OSTP to Explore the
Future of Software and Al Engineering

|

| ANITA CARLETON, JOHN E. ROBERT, MARK H. KLEIN, DOUGLAS SCHMIDT (VANDERBILT UNIVERSITY), AND ERIN
HARPER

MAY 30, 2023

',

The Software Engineering Institute (SEI) and the Networking and Information Technology Research and Development Program in
the White House Office of Science and Technology Program will co-host an upcoming workshop to inform a community strategy
for building and maintaining U.S. leadership in software engineering and artificial intelligence (Al) engineering. The workshop will

be held in person at the National Science Foundation in Alexandria, Virginia, on June 20 and 21. Registration for the event closes
June 16.

The event will gather thought leaders from federal research funding agencies, research laboratories, and mission agencies, as
well as relevant commercial organizations, to explore the fundamental research needed to advance the theory and practice of
software engineering, as well as enable the reliable development and trustworthy use of Al in the next generation of software-

reliant systems. Speakers will include engineering and research leaders from commercial organizations like Google and
Facebook, nine federal agencies, and eight universities.

Seeinsights.sei.cmu.edu/blog/join -the-serand-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

Impact on Al -Augmented
Software Development

14



Impact on Al -Augmented Software Development
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Impact on Al -Augmented Software Development
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See dev.to/wesen/lims -will-fundamentally-change-software-engineering-30|8



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

Impact on Al -Augmented Software Development

AWe 0| |

start et cwint
predication: Generative Al is/will have

a transformative impact on the practice
of software development

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

13 Best Al Coding Assistant Tools in 2023

(Most Are Free)
Last Updated on June 7, 2023 by 0 Christopher Morris

Editorial Note: We may earn a commission when you visit links on our website.

WORDPRESS

Best Al Coding
Assistant Tools

13 Best Al Coding Assistant Tools in 2023 (Most Are Free)

See www.elegantthemes.com/blog/wordpress/best -ai-coding-assistant
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Impact on Al -Augmented Software Development
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Impact on Al -Augmented Software Development

AWe 0| |
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predication: Generative Al is/will have

a transformative impact on the practice

of software development

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

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

BLOG@CACM

Al Does Not Help Programmers

By Bertrand Meyer
June 3, 2023
Comments (3)

VEwAs: B [] | sHARE = & @ L £]

Everyone is blown away by the new Al-based assistants. (Myself
included: see an earlier article on this blog which, by the way,

I would write differently today.) They pass bar exams and write
songs. They also produce programs. Starting with Matt Welsh's
article in Communications of the ACM, many people now
pronounce programming dead, most recently The New York
Times.

I have tried to understand how I could use ChatGPT for
programming and, unlike Welsh, found almost nothing. If the idea
is to write some sort of program from scratch, well, then yes. I am
willing to believe the experiment reported on Twitter of how a
beginner using Copilot to beat hands-down a professional
programmer for a from-scratch development of a Minimum Viable
Product program, from "Figma screens and a set of specs." I have also seen people who know next to nothing
about programming get a useful program prototype by just typing in a general specification. I am talking
about something else, the kind of use that Welsh touts: a professional programmer using an Al assistant to do
a better job. It doesn't work.

Precautionary observations:

= Caveat 1: We are in the early days of the technology and it is easy to mistake teething problems for

fundamental limitations. (PC Magazine's initial review of the iPhone: "it's just a plain lousy phone, and
although it makes some exciting advances in handheld Web browsing it is not the Internet in your
pocket.") Still, we have to assess what we have, not what we could get.

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



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

Impact on Al -Augmented Software Development
A Some key R&D challenges include

Data Data
Collection Preprocessing

= )

A Training large-language models on
better vetted & robust code bases
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Generation Optimization
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See neal-lathia.medium.com/evaluating -lims-trained-on-code-bb2bdab3cb37



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

Impact on Al -Augmented Software Development

A Some key R&D challenges include

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

Al.e., Increased Al & automation tool

support for developers & other stake \ 7/ ‘&\& ‘

holders beyond programming

LangChain

See docs.langchain.com/docs



https://docs.langchain.com/docs

Impact on Al -Augmented Software Development

A Some key R&D challenges include Automatically Detecting Technical

Debt Discussions with Machine
Learning

ROBERT NORD

APRIL 13, 2020

A Effectlve Iy Captu rl ng & Ieve rag | ng Technical debt (TD) refers to choices made during software development that

achieve short-term goals at the expense of long-term quality. Since developers use
d ata g ene rated th rou g h 9] ut th e S D LC issue trackers to coordinate task priorities, issue trackers are a natural focal point

for discussing TD. In addition, software developers use preset issue types, such as
feature, bug, and vulnerability, to differentiate the nature of the task at hand. We
have recently started seeing developers explicitly use the phrase "technical debt"
or similar terms such as "design debt" or "architectural smells."

Although developers often informally discuss TD, the concept has not yet
crystalized into a consistently applied issue type when describing issues in
repositories. Application of machine learning to locate technical debt issues can
improve our understanding of TD and help develop practices to manage it. In this
blog post, which is based on an SEl white paper, we describe the results of a study
in which machine learning was used to quantify the prevalence of TD-related
issues in issue trackers. Although more work is needed, the study achieved
promising results in producing a classifier that automatically determines whether a
ticket in an issue tracker relates to TD. Our results suggest the need to designate a
new technical debt issue type for technical debt to raise visibility and awareness of
TD issues among developers and managers.

See insights.sei.cmu.edu/blog/automatically-detecting-technical-debt-discussionswith -machine-learning
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Impact on Al -Augmented Software Development

A Some key R&D challenges include > > >
EECHONE

2] (8] (4] (5
Defining Development Testing and QA Deployment Continuous
requirements of the product Prototypes, minimum Container images, maintenance and
Meeting notes, Diagrams, required standards, pipeline, released improvements
risk assessments, software documents, benchmarks executables of the product
project vision source code User stories, roadmaps,
statements end-user agreements

A Effectively capturing & leveraging
data generated throughout the SDLC

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

See aiperspectives.springeropen.com/articles/10.1186/s42467-020-00005-4
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Impact on Al -Augmented Software Development

A Some key R&D challenges include
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See en.wikipedia.org/wiki/Prompt_engineering
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Impact on Al -Augmented Software Development

A Some key R&D challenges include

AFormali zing the dis
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See en.wikipedia.org/wiki/Prompt_engineering
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Impact on Al -Augmented Software Development

A Some key R&D challenges include

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

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

A Effectively capturing & leveraging
data generated throughout the SDLC

AFormal i1 zing the di sci
Engi neeringo, e.g.

ALearning to Aprogram
language

ACodi fying Anprompt pa

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

See arxiv.org/abs/2302.11382



https://arxiv.org/abs/2302.11382

