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Disclaimers

* I'm not an Al expert
» I've been very wrong before

» This talk was originally about low code/no code solutions
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mailto:seb@claysnow.co.uk

Agenda

Disclaimers

Is there a problem?

How did we get here?

What has abstraction got to do with it?
Where did the complexity go?

Can Al and ML replace software developers?
Does Al present other new challenges”
Where does that leave us”?

@sebrose@mastodon.scot seb@claysnow.co.uk



mailto:seb@claysnow.co.uk

Reasons For Using Low-Code Platforms

M Accelerate digital innovation and
transformation

B Reduce current IT backlog and
Increase responsiveness

W Escape legacy debt
B Reduce dependency on hard-to- 4
hire technical skills
W Protect against technology churn :
B Enable citizen developers to
iImprove internal processes 0
W Other EER

@sebrose@mastodon.scot https://research.aimultiple.com/low-code/ seb@claysnow.co.uk
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Three common complaints

Misalignment of business & IT -
put the business in control

Time-to-market & speed -
Increase productivity

Shortage of skilled people -
reduce the need for software developers

@sebrose@mastodon.scot seb@claysnow.co.uk
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Three common complaints

Misalignment of business’B-ETz,
put the business in control 'E"R

Time-to-market & speedl- AST'E'
INncrease productivity 'R

Shortage of skilled pec%H.E'A D

reduce the need for software develcper@R
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Machine code to assembler

00000030 BOFFFFFFFF

00000035 41 ] ecx
00000036 803C0800 byte [eax + ecx], ©

POBBVO3A 75F9 ] . Loop

0000003C C3

https://www.differencebetween.com/difference-between-machine-language-and-vs-assembly-language/
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IDE magic - VSCode

private CapsuleCollider CO1,

void Update()

8 .'
9 ' public Transform swordPomt
10 private GameObject go;
11 ;'
12 ]
Ik +// Start is called before the first frame update
14 H: void Start()
- {
16@, rb = GetComponent<R1'
B & ParticleSystemRingBufferMode
18 : pod—
19 | ? Ry o
. // Update is called on? Msswscomsmmes
0 g, " Rigidbodyinterpoltion

https://blog.terresquall. com/2020/11/f|xmg -visual-studios-intellisense-autocomplete-in-unity/

@sebrose@mastodon.scot seb@claysnow.co.uk
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Al generated code - Copilot

)Q - & -

[g POWER PLATFORM

> AUTH PROFILES
p > ENVIRONMENTS & SOLUTIONS
\/ COPILOT IN POWER PAGES PREVIEW

¢ @

ﬁ'>

Write code in JavaScript to make sure that submitted
value for phone number field is in valid format

O
8. ’ Copilot

You may add the following code to your JavaScript file.

® O [E]
function validatePhoneNumber (phoneNumber

const regex = /*\(2([0-9]{3})\)?2[-. 1?2
return regex.test (phoneNumber) ;

}

before using. Learn more | View terms

B ®@oAo0

@ What do you need help with? B>

Make sure Al-generated content is accurate and appropriate

£ powerconf i | 08 -

1

p.
3
4
5

JS Copilot-Contact-Us-ebed.basicform.custom_javascriptjs @

basic-forms > copilot-contact-us-ebed > J$ Copilot-Contact-Us-ebed.basicform.custom

function validatePhoneNumber(phoneNumber) {
const regex = /*\(?([@-9]{3})\)?[-. ]2([e-9]{3})[-
return regex.test(phoneNumber);

}

1

Ln5,Col1 Spaces:4 UTF-8 CRLF {) JavaScript 8 Vv spell & (3

>

@sebrose@mastodon.scot
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Low code - OutSystems
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eSpace Edit View Debugger Help : ‘ E mr= :

4~ b - e | M >

S

Processesy Interface Logic Data
o R S SR BB 25 YL s L el

- - Bl . - . -

MainFlow » Request_Bid_Popupkditor » Save “ | eBidding
4 [ Screen Flows

ExceptionFeedback b "- Common

Message 1l 4 15" MainFlow
X \3 Home
a9 Request_Bid_PopupEditor

-2 | Bidld

->| Requestid

Input_FocusFirst L \s? Preparation

BidEdit Invalid ' ' &’ Cancel

« 2 ‘ ) : b ) Save
( Q E ' P Request_Edit

[

b8 Request_List
[

!

¥

N-Al

L

ROEGE ¢ |

b ¥ Reguest_Show
¥ b @ Supplier_PopuplnfoBalloon
CreateOrUpdateBid b & Charts

,
|

P I
b4 * O A A adc
W NIV IiGycLy
.2 - |
-

ﬁ o Bidld = Nullldentifier()?
2 : [f
Bidld = Nullldentifier RegisterSupplier s
0? Activity | Label
= = True -L' | Condition Bidld = Nullldentifier()
W !.{ !

() O i

' Action
ma ‘
o RegisterSupplierActivity (Suppliers eSpace)

Py
,q.

Arguments
Supplierld (Supplier Identifier): Value not set
) Descniption (Text): Volue not set

Feed backiMessage

RegisterSupplierActivity must have 1 outgoing connector in "Save’ Screen Acticn.
| A valid expression must be set for parameter "Supplierld’,
| A valid expression must be set for parameter "Description’.

Popup_Editor_Notify

:
-
)

| €9 TrueChange™ || Debugger |

1

https://youtu.be/b_TK4YMSXIU
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No code - WordPress

@sebrose@mastodon.scot

seb@claysnow.co.uk
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wordPress Engineer

5 Yedrs |
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WordPress Errors/Bugs

Fix WordPress 1ssues
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Abstraction

the process of removing physical, spatial, or
temporal details or attributes in the study of

objects or systems to focus attention on
details of greater importance;

it Is similar in nature to the process of
generalisation

https://en.wikipedia.org/wiki/Abstraction_(computer_science)
@sebrose@mastodon.scot seb@claysnow.co.uk
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Abstraction hides complexity

Accidental complexity ...
can be simplified by a new idea, design,
technique, procedure, or approach

Essential complexity ...
can’t be simplified OR loses value when it is
simplified

@sebrose@mastodon.scot seb@claysnow.co.uk
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Abstraction

Abstraction
IS

EVIL!

Jim Coplien (“Cope”)
ACCU 2000

@sebrose@mastodon.scot seb@claysnow.co.uk
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The Last One (TLO)

Personal, 3 February
C - .S 1981

“At last - the
end of
programming?”

PCWWORLD EXCLUSIVE!
At last - the end of programming?

@sebrose@mastodon.scot https://teblog.typepad.com/david_tebbutt/2007/07/the-last-one-pe.html seb@claysnow.co.uk
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Configuration

YOITCO02 N NOSTE | nNrn . TJL
LU Uil L—“"-l_-\_ WL LIV Y UL VAL, MUys, Vi

[contact-form-7 id="1630" title="support form"]

Mail @) Vies: Additional Settings Conditional fields

Conditional fields

technical-support if | support-typ qual: Technical support
support-typ
operating-system IS -- Choose your operating system --
os-android f | operating-system
0s-10S f | operating-system
os-linux f | operating-system
os-windows if | operating-system qual: Windows

er-selected operating-system qual: Other

click to add new conditional rule

@sebrose@mastodon.scot https://wordpress.org/plugins/cf7-conditional-fields/ seb@claysnow.co.uk
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Troubleshoctin

CDPIayefOn

Entry / StartCdPlayer()
Exit/ ShutCdPlayerDown()

rPLAYER/

NotPlaying Cothve

"~-{' Internal: evStopKey() / StopCdDrive()
“4JRegion O
; evLoadKey() / / : (H)

—»[ T ctcatontl 4| O ] |(/* DO NOT EDIT THIS FILE - it is machine generated */
i S | | package root.base;
| |evptaykef) COPresent ! evstopkey(/  Stopcddmel \_ || import root.cont.TArrayC;
cunsgiack = FIRST TRAGK] Smpcc’%”e e \ || import root.cont.TObjArray;
e — | \ | import root.cont.TList;
RegionT o FoundTrackStart() e — = public class TFile extends TDirectory implements Cloneable {

T ].@p.a\,mckmnas /| public TFile(String fname, String option, String ftitle, int compress) {
— _jni_initialize(fname, option, ftitle, compress);

}
private native void _jni_initialize(String fname, String option,
String ftitle, int compress);

public native void Draw(String option);
public void Draw() { Draw(™ “); }

@sebrose@mastodon.scot seb@claysnow.co.uk
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Consultancy

[TLO] not only worked (eventually) but,
for donkey's years, its publisher made
money out of a consulting business
wrapped around the software.

@sebrose@mastodon.scot https://teblog.typepad.com/david_tebbutt/2007/07/the-last-one-pe.html seb@claysnow.co.uk
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Three common complaints revisited

Misalignment of business & IT -
put the business in control

Time-to-market & speed -
Increase productivity

Shortage of skilled people -
reduce the need for software developers

@sebrose@mastodon.scot seb@claysnow.co.uk
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Three common complaints revisited

Misalignment of business & IT -
still a need for IT domain expertise

Time-to-market & speed -
delays for customisation & troubleshooting

Shortage of skilled people -
lack of even more specialised consultants

@sebrose@mastodon.scot seb@claysnow.co.uk
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Can Al and ML help?

S
O C
D

2 O
.n"
D

< £

Machine
Learning

seb@claysnow.co.uk
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Artificial general intelligence

Artificial general intelligence (AGI) is the
hypothetical ability of an intelligent agent

to understand or learn any intellectual task
that a human being can.

It Is a primary goal of some artificial
Intelligence research and a common topic
In science fiction and futures studies.

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

@sebrose@mastodon.scot seb@claysnow.co.uk
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https://en.wikipedia.org/wiki/Artificial_intelligence
https://en.wikipedia.org/wiki/Artificial_intelligence
https://en.wikipedia.org/wiki/Artificial_intelligence
https://en.wikipedia.org/wiki/Artificial_intelligence
https://en.wikipedia.org/wiki/Science_fiction
https://en.wikipedia.org/wiki/Futures_studies

Strong and weak Al

AGI can also be referred to as strong Al,
full Al, or general intelligent action.

In contrast to strong Al, weak Al or "narrow
Al" I1s not Intendea to have general
cognitive abillities; rather, weak Al Is any
program that Is designed to solve exactly
one problem.

https://en.wikipedia.org/wiki/Artificial_general_intelligence
@sebrose@mastodon.scot seb@claysnow.co.uk
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Large language models

A large language model (LLM) is a type of
machine learning model designed for
natural language processing tasks such
as language generation.

The largest and most capable LLMs are
generative pretrained transformers

(GPTs).

@sebrose@mastodon.scot

https://en.wikipedia.org/wiki/Large_language_model seb@cl aysnow.co.uk
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| LMs (and ML) are data greedy

Al Training Dataset Market EC N

MARKET RESEARCH

$9.75 Bn
Growing at a CAGR 64.25% (2023-

2031)

| $2.10 Bn —I

YEAR

T -
—
S
O
a4
O

- /
dource: Waw.econmareretresea rc/v.com

@sebrose@mastodon.scot https://www.econmarketresearch.com/industry-report/ai-training-dataset-market/ seb@claysnow.co.uk
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LLMs (and ML) are resource hungry

Microsoft's Kate Crawford: ‘Al is
neither artificial nor intelligent’

w

“The litecycle of an Al system from birth to

death has many fractal supply chains: forms
of exploitation of human labor and natural
resources and massive concentrations of

corporate and geopolitical power.

And all along the chain, a continual, large-
scale consumption of energy keeps the cycle

going”

ATLAS OF Al

https://www.theguardian.com/technology/2021/jun/06/microsofts-kate-crawford-ai-is-neither-artificial-nor-intelligent

@sebrose@mastodon.scot https://www.amazon.co.uk/Atlas-Al-Kate-Crawford/dp/0300209576 seb@cl| aysnow.co.uk
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Limited capacity to innovate ...

Comment ‘ Published: 20 November 2023

LLMs differ from human cognition because they are not
embodied

Anthony Chemero &

Nature Human Behaviour 7, 1828-1829 (2023) | Cite this article

Large language models (LLMs) are impressive technological creations but they cannot
replace all scientific theories of cognition. A science of cognition must focus on humans
as embodied, social animals who are embedded in material, cultural and technological

contexts.

@sebrose@mastodon.scot https://www.nature.com/articles/s41562-023-01723-5 seb@claysnow.co.uk
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... but unpreaictable hallucinations

Leslie Brooks, CSPO, CSM - 1st

Specification by Example/BDD Trainer and Coach, Process Transfor...
Visit my website

1d. ®
#LLMs and #BDD - The good, the bad, and the hallucinations

| have been experimenting with Mistral, and now with Llama3, and they show
promise, but are clearly not there yet. Llama3 is clearly better than Mistral 7B,
but still makes absolute beginner mistakes when prompted with "Please
complete this scenario for searching a library catalog: 'Scenario: The catalog
can be searched by the author's name'". | counted five mistakes in a four-line

scenario. Most relevant

-’-2 Matt Wynne (He/Him) - 1st 1d (edited) <-

Lead Software Gardener

Naming no names, but | have been quoted in at least one article,
obviously written by an LLM on mushrooms, attributing quotes to me
that | have never said. In fact attributing the same quote to me and
then to Aslak in the same article! I'm sure neither of us has ever said
It. ...See more

Like Reply - 1Reply
@sebrose@mastodon.scot https://www.linkedin.com/feed/update/urn:li:activity:7196243897/323241473/ seb@claysnow.co.uk
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... and predictable limitations

omfort-disabled-children-1754842

“More Dbroadly, a wide range of
computational processes ... have their
own Internal logic, which cannot be
accurately captured by a learning

mal-robots-can-c

't to pilot a plane or build a bridge”

machine such as a transformer network.
ChatGPT is not solving maths and ® . .
engineering challenges from first ap o
principles, so you would not want to use “A L: § i

THE
PSYCHOLOGY az
OF EVERYTHING

@sebrose@mastodon.scot seb@claysnow.co.uk
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Bias

@ SAMPLE BIAS

When a dataset does not reflect the realities of the
environment in which a model will run.

V] MEASUREMENT BIAS
When a method of collecting and testing a model doesn't
accurately reflect the real world.

@ PREJUDICE BIAS

When an Al model unintentionally shows stereotypical
prejudice due to limited or incomplete training.

@sebrose@mastodon.scot seb@claysnow.co.uk
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Explainability

THE FIVE PILLARS OF
EXPLAINABLE ARTIFICIAL INTELLIGENCE

EXPLANATION

Explainable Al as they
help uncover the
hidden meaning

behind an algorithm's

decision and helps
open the black box of
ML mocels

@sebrose@mastodon.scot

ACCURACY

The ability of thot
explcnation to allow
different groucs and

individuals to
understana the
explanalions
generaled by the
sysTem

https://anai.io/resources/blogs/5-pillars-of-explainable-ai-as-defined-by-anai/

RELEVANCE

The explana~ions
generated by on XAl
system are cnly
mecningfu if they fulfil
the purpose of making
the stakeholder
snderstand the
system's decision

BOUNDARIES

An XAl zystem should
always know its
boundaries and should
not try to give out
exo anaticns if if
coesn't have any

FEEDBACK

Feedback i1s always an
impartant part of any
system as it keeocs the
system in check and
helps in systematic
improvement

seb@claysnow.co.uk
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rompt engineering

Leverage Prompts .
for Fine-Tuning Be Clear and Specific

Avoid Bias and

Use Complete
Inappropriate Content Sentences

Prompt Pecipe/’\
Handle Edge Cases Prompt

. h Include Conte;
Engineering

What is Prompt Engineering? Everything that goes before the prompt

) Use Prompts
Test and Refine as Input Examples

‘ Databases & Othe:
Use Appropriate Length Specify Output Format Info Stores

Experiment with
Different Phrasinoe

Generative
Al

Prompt Libraries

N\ = —
<235P-)PromptEnginearing-org Methodologies
—

Engineer
Deve/op test ,orelimincr/y

cases prompt

Test prompy
against cases

| Share polishe
Refine Rrompt prompt ?

de caseg!

@sebrose@mastodon.scot
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Requirements management

@sebrose@mastodon.scot

seb@claysnow.co.uk
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The hype cycle

Peak of Inflated
Expectations

nt
o
Nl Plateau of

@.o\"g Productivity
>

»
=
1.
2=
@®
=
T
O
1
>
"

<
9\°Q

Innovation Trough of
Trigger Disillusionment

@sebrose@mastodon.scot seb@claysnow.co.uk
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3
.. 5 T——— r—— :
- There’s still no silver
' bullet

Fred Brooks
1933 - 2022

@sebrose@mastodon.scot https://i.ytimg.com/vi/HWYrrw7Zf1k/maxresdefault.jpg seb@claysnow.co.uk
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and ML - tools not solut

https://www.pngall.com/robot-png
/1911N0-813009-edI|o-pealgiabulb/alo|dxa/1au malnalyoolsgam//:sdiy

@sebrose@masto sep@claysnow.co.uk
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Three existing approaches

@sebrose@mastodon.scot

Misalignment of business & IT -
collaboration

Time-to-market & speed -
continuous delivery

Shortage of skilled people -
education and training

seb@claysnow.co.uk
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LELGEVVEVE

Better, faster,
cheaper for limited
domains only

Al and ML are tools not
solutions

@sebrose@mastodon.scot

New challenges
Incorporating
Into working

practices

Essential
complexity
cannot be
simplified

seb@claysnow.co.uk
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Is this the beginning of the end?

Software developers will be

in demand for the
foreseeable future

@sebrose@mastodon.scot

seb@claysnow.co.uk
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QUESTIONS?

Seb Rose

Mastodon: @sebrose@mastodon.scot

Bluesky: @sebrose.bsky.social
Blog: https:/claysnow.co.uk
E-mail: seb@claysnow.co.uk

THE BDD BOOKS THE BDD BOOKS

Discovery Formulation

Explore behaviour using examples Pocument cxamples with Given'WhenThen

Seb Rose

Seb Rose

Co-author of The BDD Books
(Discovery & Formulation) - available ...
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