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Human development is about tools




More evident with automation

Before the
Invention of the
press by
Gutenberg, a scribe
took several
months to years to
copy a bible!



But automation is an evolving process...

Example: Driving
automation levels
proposed by SAE

LEVELS OF AUTONOMOUS DRIVING

HIGH
AUTOMATION

CONDITIONAL
AUTOMATION

FULL
AUTOMATION

AUTOMATION

The driver has The vehicle The vehicle can The vehicle can The vehltle The vehicle
full control of features a single perform steering control most erforms all erforms all
the driving automated and driving tasks. E riving tasks ||i]rw|ng tasks
tasks. system. acceleration. under certain under all

conditions. conditions.



FORBES > INNOVATION > Al

Generative Al h Igh llghted the The Automation Takeover: Are

Software I-ngineers Becoming

possibility of automating Obsoletc?
software engineering =

who covers Al

Updated Sep 23, 2024, 10:08am EDT

THE WALL STREET JOURNAL

ECOTll’(ﬁl’liSt = Menu  Weekly edition  The world in brief ~ Q, Search v

Business | Changing the program

Al and globalisation are shaking up
software developers’ world

What Will AI Do to Your Job? Take a Look

at What It’s Already DOIII"’ to Coders Their code will get cheaper. So might they

Artificial-intelligence software is eating the software industry, as companies
turn to generative Al tools to save money on programmers. It's a sign of
what’s to come for many white-collar workers.




But is automating software
engineering a new thing?



But is automating software
engineering a new thing?

NO!



Historically, we can see that
automation of software
engineering has followed some
steps!

Anh Nguyen-Duc
Pekka Abrahamsson
Foutse Khomh Editors

Generative Al
for Effective

Software
Development

@ Springer




DANTE

Degree of

Automation

Taxonomy for software
Engineering

Increasing
tools’
capabilities

Increasing
developers'
effort

Level 5
Full generator

Level 4
Global generator

Level 3
Local generator

Level 2
Suggester

Level 1
Informer

Level O
No automation



Level O — No automation

* Total lack of supporting tools

* Developers are responsible for all

| talk - Notepad

File Edit Format View Help
Dim Message, Speak

Bpeak.Speak Message

Message=InputBox("Enter text™,"Speak")
Set Speak=CreateObject(“sapi.spvoice™)

#° Speak

Entertext

Would you like to play a game?|



Level 1 — Informer

* Tools provide information but
are not able to suggest
solutions

* Developers are responsible for
all

Python 3.7364-bit @140



Level 2 — Suggester

* Tools can provide suggestions
for modifying the
Implementation

* Developers perform the tasks
but can accept suggestions
from the tool

private

case 5 {

b

"1'bz":{

spwi rw.
Spwi

SpwWl

};

"1'b8": {
spwi

spwi
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"1'b1":{

spwi

Spwil

}:
default

}:

(5 :

tx.
rx.

.
tx.

M.
tx.

: 1
(“A

string) is only {

("1'b1"):
("1'bz");
p
it pack_options() : string
# pass by pointer() : bool
# post generate()
# pre_generate()
# print_line(struct_descriptor : struct_descriptor)
& put_mvlimvl)
& put_mvl_list(list of mwvl)
e
# put_mvl_to bit slice(int, int, list of mvl)

Press 'Ctrl+5Space’ to show Templat

put_mvl_string

PREDEFINED:
[any_simple_port method]
Put an mvl value on a
port of a non-mvl type
when a valueis
represented as a string!

Fll'f_'lFlU':d =




Level 3 — Local generator

5 type - Task struct - {
Id int

* Tools can generate solutions
at a restricted level such as
functions, methods, or classes

db.Exec("CREATE TABLE tasks (id INTEGER PRIMARY KEY, title TEXT, priority INTEGER)")

¥

9 }
10 func createTables(db *sql.DB) {

}

if

unc selectTaskByPriority(db *sql.DB, priority int

* At certain levels, developers
can describe the needs and
the tools produce one or more
solutions that can be accepted
or not




Level 3 — Local generator

* Tools can generate solutions

: f
at a restricted level such as g e G
11 db.Exec("CREATE TABLE tasks (id INTEGER PRIMARY KEY, title TEXT, priority INTEGER)")
}

functions, methods, or classes 3 func selectTasybriortyth ssqL.08, priority ind] (Task

* At certain levels, developers
can describe the needs and
the tools produce one or more
solutions that can be accepted
or not




Level 3 — Local generator

* Tools can generate solutions 7 | atle s
at a restricted level such as 0 fune createtabtes(dy +sql.08) <

db.Exec("CREATE TABLE tasks (id INTEGER PRIMARY KEY, title TEXT, priority INTEGER)")

fu nctions’ methods’ or Cla sses e selectTaskaypriorty (6 .38, priority int) (Task

r := db.Query("SELECT id, title, priority FROM tasks WHERE priority = ?", priority)
checkErr(err)

defer rows.Close()

var tasks []Task
for rows.Next() {
var task Task

* At certain levels, developers e
can describe the needs, and :
the tools produce one or more
solutions that can be accepted
or not




Level 4 — Global generator

* Tools can provide complete solutions, but they should be checked
by developers

* Developers provide descriptions of the solution and check the
proposed solutions.



Level 5 — Full generator

* Tools canreliably create full solutions given descriptions

* Developers just describe what is expected



The current landscape

 Level 2 tools are consolidated and the de-facto standard

je algorithm;

t java.io.IOException;

£ java.utails*;

app.use('/", index);
app.use('/users’, users);
app.us

-lass Anagrams {

tatic Boolean isAnagramViaSort(String sl, String s2){
if (sl.length() != s2.length())

app.use( (req, res, next) {
err = Error('Not Found');
LinkedBlo i Perr.status = 404 ;
‘ E> (java.uti next(err);

Ctrl+Down and Ctrl+Up will move caret down and up in the editor >> Extract to function in global scope
Arrays.sort(arr);
Arrays.sort(arr2);

app.use( (err, req, res, next) {



The current landscape

| File Edit Selection View Go Run Terminal Help

¢ Level. 3 a re tre n d i ng - {} enjson @ def sortByKey(key, array) Untitied-1 @

1 >f sortByKey(key, array) ]

92% of programmers are using Al tools,
says GitHub developer survey

Al isn't programming's future, it's its present.
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The current landscape

Towards Human-Bot Collaborative Software Architecting with

* Level 4 tools started being ChatGPT

p ro p O S e d Aakash Ahmad Muhammad Waseem" Peng Liang
School of Computing and Faculty of Information Technology,  School of Computer Science, Wuhan
Communications, Lancaster University of Jyviskyla, Jyviskyli, University, Wuhan, China
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School of Business, University of School of Computer Science, Wuhan  Faculty of Information Technology,
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Computer Science > Software Engineering
[Submitted on 11 Mar 2023]

ChatGPT Prompt Patterns for Improving Code Quality, Refactoring, Requirements Elicitation, and
Software Design

zed processes,
expertise etc.

Jules White, Sam Hays, Quchen Fu, Jesse Spencer-Smith, Douglas C. Schmidt ined on large

Software Architecture, ChatGPT, Large Language Models, DevBots

ACM Reference Format:

Aakash Ahmad, Muhammad Waseem, Peng Liang, Mahdi Fahmideh, Mst
Shamima Aktar, and Tommi Mikkonen. 2023. Towards Human-Bot Collab-
orative Software Architecting with ChatGPT. In Proceedings of the Inter-
national Conference on Evaluation and Assessment in Software Engineering
(EASE °23), June 14-16, 2023, Oulu, Finland. ACM, New York, NY, USA,
7 pages. https://doi.org/10.1145/3593434.3593468

1 INTRODUCTION

Architecture of software-intensive systems enables architects to

This paper presents prompt design techniques for software engineering, in the form of patterns, to solve common problems when using large language models (LLMs),
such as ChatGPT to automate common software engineering activities, such as ensuring code is decoupled from third-party libraries and simulating a web application
API before it is implemented. This paper provides two contributions to research on using LLMs for software engineering. First, it provides a catalog of patterns for
software engineering that classifies patterns according to the types of problems they solve. Second, it explores several prompt patterns that have been applied to
improve requirements elicitation, rapid prototyping, code quality, refactoring, and system design.




Level 57

Utopia or future?



Thank you!
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