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Can generative Al understand
software engineering tasks? Should
you wWorry?
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Was Euch erwartet...




Warum das Thema?

Default (GPT-3.5)

@, java implemente seperate methods to add number of days, weeks and months in current day
' method should return LocalDate and take int as parameter

@ ‘ You can create separate methods to add a number of days, weeks, and months to the

current date in Java using the “LocalDate " class from the “java.time" package. Here's a

sample implementation:
java D Copy code

java.time.LocalDate;

LocalDate ( daysToAdd) {
LocalDate.now().plusDays(daysToAdd);

LocalDate ( weeksToAdd) {
LocalDate.now().plusWeeks(weeksToAdd);

LocalDate ( monthsToAdd) {
LocalDate.now().plusMonths(monthsToAdd) ;

(String[] args) {

‘G Regenerate

| KaRaKun




Warum das Thema?

Kl hat sich in den letzten Jahren stark entwickelt und wird
immer haufiger in der Softwareentwicklung eingesetzt

* Ein Verstandnis der Technologie ist enorm wichtig

* Technologie kann dazu beitragen den
Entwicklungsprozess stark zu beschleunigen

* Kann die Qualitat der Entwicklung verbessern

* Ermoglicht Entwicklung neuer Arten von Anwendungen,
innovative Losungen und hilft bei Tests.

» Kann sich auf Fahigkeiten von Softwareentwicklern
auswirken

* Generative Al und LLMs bringen auch viele Risiken mit
sich

K KaraKun

Quelle: N. Brown, F.J. Hermans, L. E. Margulieux, 10 Things Software Developers Should Learn about Learning



AI COde TOOIS Prognose der GenKl-Marktentwicklung

nach Anwender-Branchen

90-120 Mrd. US-Dollar

330 Mrd. Euro konnte allein generative Kl
in Zukunft zur Bruttowertschopfung in
Deutschland beitragen, sofern 50% der
Unternehmen in Deutschland Kl nutzen

Weitere Branchen

g
g
(IW_StUdIe 2023) ZE Jahrliches 10515 5:;1:;:1[?11“9
Mehr als zwei drittel der Unternehmen ¢ Wachstum .
mit 20 oder mehr Mitarbeitern in s 065% N = SElEnSrnt e
Deutschland sind der Meinung, Kl sei die 8 N 15-20% S
wichtigste Zukunftstechnologie (Bitcom oy
StUdie 2023) 7-9 Mrd. US-Dollar 25-30% Finanzdienstleistungen
I
2023 2028
x Karaxdi sopra J steria :
s sopra o steria
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Private Investments im Bereich Kinstliche Intelligenz weltweit in den Jahren 2013 bis
2023 (in Milliarden US-Dollar)

150

132,36

100

]

Investments in Milliarden US-Dollar
on

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

Quellen Weitere Informationen:
Stanford University: NetBase Quid Weltweit: NetBase Quid
© Statista 2024




Markvolumen fir Kinstliche Intelligenz weltweit im Jahr 2021 und 2022 mit einer
Prognose bis 2030 (in Millionen US-Dollar)

2.500.000

2.000.000

1.847.495,6

.500.000 1.415.054.84

in Mio. US-Dollar

] 1.068.718,47
E
_c—j, 1.000.000
g 795.384,63
500,000 420.465,53
298.246,87
207.902,42
95.602,77
0
2021 2022 2023* 2024* 2025* 2026" 2027* 2028* 2029* 2030"
Quelle Weitere Informationen:
Next Move Strategy Consulting Weltweit; Januar 2023

© Statista 2024




How developers work with ML/AIl models, tools, APIs, or services

Using Al tools in development
workflows (59%)

A
r B |
42%
29%
Adding Al functionality to
19% applications (25%)
r - A
Creating Al models (13%)
F ™ 1
9%

Using chatbots for Using Al-assisted Generating creative Through 3rd-party Using data to Building and Fine-tuning Mot working with Al
answers to coding development tools assets

customise Al models training Al models hyperparameters of
questions Al models

Through open Through in-house
APIs / managed source models models
services

Question wording: Do you work with ML/A| models, tools, APls, or services? If so, in which of the following ways?
% of developers (n=10,271)

Quelle: Slash Data 26™ Ed. May 2024 How Developers work with ML/Al models



LLM Highlights

I . W rle . LR SN e e W I e -t il it
GPT-4 Classic ; ‘ X Olympus
1.76T MoE 2T (2024H2)

® Nano ® XS @ Small Medium N0 Large - XL
Gemini-Nano-11.8B Falcon 2 11B Command-R 35B K2 658 Command R+ 104B Grok-1.5 314B
Mamba-2 2.7B Gemma 7B Mixtral 8x7B Llama 3 70B

Qwen-1.5 110B Inflection-2.5
Phi-3-mini 3.8B Mistral 7B Yi 15 34B Luminous Supreme Titan 200B Llama 3 405B

&> Parameters

. Al lab/group
ifearchitect.ai/models-table/ Alan D. Thompson. 2021-2024

& LifeArchitect.ai/models

9 iryna.dohndorf@karakun.com

Sizes linear to scale. Selected highlights only. All 350+ models: https://li

Quelle: https://lifearchitect.ai/gpt-6/, Dr. Alan D. Thompson



Al at Scale

GPT MODALITIES (2024)

GPT-3

PandaGPT,
Meta-Transformer,
NExT-GPT, 4M-21...

GPT-4

GPT-40 GPT-5

Text Text

Text Depth

Vision

Vision

Vision

Audio Audio

Audico MU

\ More...

Inertial measurement unit:
accelerometer, gyroscope,
magnetometer or compass...

& LifeArchitect.ai/GPT-5

K KaRraKun

9 iryna.dohndorf@karakun.com

Quelle: https://lifearchitect.ai/gpt-6/, Dr. Alan D. Thompson



DeepMind
AI at Sca I e CODE GENERATOR MODEL SIZES g

Meta Al . 7

InCoder o ' ' Tsinghua
6.7B - CodeGeeX

13B

Salesforce
CodeGen

16B

M= Parameters
. Al lablgroup
e e Mo et Google

: = PaLM-Coder
¢ LifeArchitect.ai/models 540B

K KaRaKunNn 9 iryna.dohndorf@karakun.com
Quelle: hitps://litearchitect.ai/models/, Dr. Alan D. Thompson



https://lifearchitect.ai/models/

G PT_4 DATASETS FOR LANGUAGE MODELS: SIMPLE VIEW 5%

Al Al i < <
— e~ ~————
s — R ——
— —
——
i —
£ 3
: ———
g GPT-3 dataset The Pile dataset (GPT-Neo) MassiveText dataset (Chinchilla) —————
b 499B tokens / 0.75TB 2478 tokens / 0.8TB 2.3T tokens / 10.5TB w. ~—
g — ]
Eg - --- m-
gL agg T T R e
- S — ——— S — ————
2 [t
- Infiniset dataset (LaMDA) Stability The Pile dataset RedPajama dataset GPT-4 (estimate)
S 2.8T tokens / 12.6TB 1.5T tokens / 5TB 1.2T tokens / 4TB 20T tokens / 40TB

& LifeArchitect.ai/models

Quelle: hitps://litearchitect.al/models/, Dr. Alan D.
K I(aRal(l.ln © 2021 KarakunIp—QmI%%QQe only.



https://lifearchitect.ai/models/

Generative KIi

CodeGen,
OpenAl Codex,
Copilot, R S i )
ChatGPT, Bbr Supplics Eefore yru st DoREa0ee:

Devin, S e e S R e e
Auto-GPT, i g e e T ST
CodeGPT, e R o T T s ot
AlphaCode, e e R B TR N
Tabnine

PolyCoder

i KaRaKun Quelle: https://lifearchitect.ai/gpt-4/, Dr. Alan D. Thompson



Wie stellst du dich als Kl selbst vor? Wie sieht dein Selbstportrat aus,
DALL-E?

/i Das ist eine interessante und kreative Frage! Hier ist ein Vorschlag fiir mein Selbstportrat:

Generative Ki

“Ein digitales Selbstportrat von DALL-E, einer KI, die Bilder generiert. Die Darstellung kénnte ein
abstrahiertes, futuristisches Gesicht oder eine Form sein, die Intelligenz und Kreativitat symbolisiert.
Elemente wie ein Netzwerk von leuchtenden Linien und Knoten kénnten die neuronalen Netzwerke
darstellen. Das Bild sollte in einem modernen, futuristischen digitalen Kunststil gehalten sein, mit

einer Mischung aus Blau- und Violettténen, um Technologie und Innovation zu symbolisieren.”
Ich werde diesen Prompt jetzt in ein Bild umsetzen.

Bildbeschreibung fiir DALL-E:

"A digital self-portrait of DALL-E, an Al that generates images. The representation could be an
abstract, futuristic face or form symbolizing intelligence and creativity. Elements like a network of
glowing lines and nodes could represent neural networks. The image should be in a modern,

futuristic digital art style, with a mix of blue and purple tones to symbolize technology and

innovation.”

DALL-E | KI kann nicht nur Texte erzeugen,
sondern auch Bilder. Dieses »Kunstwerk« ist
entstanden, indem man vorgab: »Ein Computer
an einem Strand auf einem Liegestuhl unter
einer Palme mit einem Cocktail.«

| Quelle: Spe ' ,
x Karakun Ausgabe SdW Kompakt Kiinstliche Gesprache

Quelle: buffed (DALL-E)




Prototyp mit GPT-4



& Model: GFT-4 with vision m A Model: GPT-2 with vision

for the structure, CSS for styling, and JavaScript for the calculation logic.

Below is an example of how you can create the structure and functionality for this Compound

Campaunc‘ interest coleulator Interest Calculator.

r
|_ moo

Total interest

$1,260.95

:.‘.t.nl P.W.‘ml (%3] Results aPter 10 years 1. HTML (index.html): This is the main structure of your webpage.
— [j Copy code

In‘l'-gre,_.‘l‘ ra'te, (’?p

Les

Final omount <html

51;260.“]5 <head>

Pariod (l,r.am‘-s')

<title>Compound Interest Calculator</title>
</head>
Can you help me write the code for this website? <body>
<div = =
<hl>Compound Interest Calculator</hl>
<label - *Initial principal (%):</label=
Certainly! To create a simple website like the one depicted in the image, you can use HTML <input = =
for the structure, CSS for styling, and JavaScript for the calculation logic.
<label »Interest rate (%):</label>
Below is an example of how you can create the structure and functionality for this Compound <input = E
Interest Calculator.
<label = *Pariod (years):</label>

1. HTML (index.htmil): This is the main structure of your webpage. <input &

O Stop generating T ‘> Regenerate response

sduce inaccurate information about people, places, or facts. ChatGPT July 20 Version




@ Here's the informatian fram the 'Star Data Table' transcribed into a more readable table

format;

| Absolute Apparent Temperature Distance {Light
l Star Magnitude Magnitude (K} Years)

Sun ; ; G000

Spica _ 20,000

Sirius B

Alcdebaran

Betelgeusa

Froodima

Centauri

Main Sequmce

Absclute Magnituds

The diagram in the image is a Hertzsprung-Russell (H-E) diagram, which is extremely helpful

for astronomers. Here's how:

White Dwarly
A
Spec 1. Star Classification: The H-R diagram helps in classifying stars based on their luminosity,
Transcribe the information from the 'Star Data Table' into a table and then explain how the spectral type, color, temperature, and evolutionary stage. The main sequence, giants,
diagram is helpful for astronomers. supergiants, and white dwarfs are easily distinguishable.
Understanding Stellar Evolution: It provides insights into how stars evolve over time. For

example, a star like the Sun will eventually move off the main sequence and bacome a red
'3 the information from the "Star Data Table' transcribed into a more readable table
) : giant as it exhausts the hydrogen in its core.
ormat:
Estimating Distances: By comparing a star's apparent magnitude with its absolute

magnitude {as shown in the H-R diagram), astronomers can estimate its distance from
Earth.

Star Composition and Temperature: The diagram shows the relationship between the
temperature of stars and their luminn=ities Thiz heln= astropomers infer the composition

» Regenarate response

KaRaKun Quelle: https://lifearchitect.ai/GPT-4/, Dr. Alan D. Thompson




IEEE spectrum FOR THE TECHNOLOGY INSIDER . lype 1o sear

IEEE Spectrum ron me tecuuoLoay mstoen Q Type to search
00/ (Coit 8 BLAR(EET b L Lo ey AlI Copilots Are Changing How Coding Is Taught >
finds that while Al can be great, it also struggles due to B hifti f d

training limitations rofessors are shitting away from syntax an

rtamis o = 1 emphasizing higher-level skills

NEWS CONSUMER ELECTRONICS

Meta’s Llama 2 Elbows Into a Still-Open Field > Half

of ChatGPT 3.5’s size, it’s portable to smartphones and
open to interface

BY MATTHEW S. SMITH | 24 JuL 2@23 | 4 MIN READ | []

Matthew S. Smith is a Contributing Editer for IEEE Spectrum amd the former Lead Reviews Editor at Digital Trends.

NEWS COMPUTING

How Coders Can Survive—and Thrive—in a
ChatGPT World >4 tips for programmers to stay ahead

of generative Al

BY RINA DIANE CABALLAR | @3 JuL 2823 | 5 MIN ReEAD | []

Rina Diane Caballar is a Contributing Editor covering tech and its intersectic
NEWS COMPUTING

Al Coding Is Going From Copilot to Autopilot > But

e tions Could Blunt ChatGPT's Success s S far Devin Al and others still really need humans
OpenAl says the problem’s solvable, Yann LeCun says s e R e R 3 - - » |

we'll see




JOURNAL OF KTgX CLASS FILES, VOL. 14, NO. 8, AUGUST 2021

No Need to Lift a Finger Anymore”? Assessing
the Quality of Code Generation by ChatGPT

Zhijie Liu, Yutian Tang, Xiapu Luo, Yuming Zhou, and Liang Feng Zhang

E algorithms mw

Article
Program Code Generation with Generative Als

Baskhad Idrisov and Tim Schlippe *

A Karakun



algorithms @'@

Article

Program Code Generation with Generative Als

Baskhad Idrisov and Tim Schlippe *

Wie korrekt, effizient und wartbar ist der Code? Safety und security?
Datensatz aus 126 Al-generierten and 18 Menschen-generierte Programmcodes —

the Al/Human-Generated Program Code Dataset—

Codex (GPT-3.0), Wrong Detall,

CodeWhisperer, Misunderstanding Certain Content,
BingAl Chat (GPT-4.0), Misunderstanding Problem,
ChatGPT (GPT-3.5), Compile Error,

Code Llama (Llama 2), Syntax Error,

StarCoder, Runtime Error,

A (ARAKUN - ngiryctCode TS+ Functionally Incorrect


https://github.com/Back3474/AI-Human-Generated-Program-Code-Dataset

( *= Problem List

Description Editorial &k Solutions (27.9K) Submissions

Analyse von
Al-generierten Code | |

Given an array of integers nums and an integer target, return indices of the two numbers such that they add up to target.

You may assume that each input would have exactly one solution, and you may not use the same element twice.

You can return the answer in any order.

Java, Python and C++

Example 1:

Input: nums = [2,7,11,15], target = 9
Qutput: [0,1]

18 Coding Probleme von LeetCode i R AT, L RS, e Bt S T 9
Niveau: leicht, medium und schwer Example 2

Input: nums = [3,2,4], target = 6
leetcode.com Output: [1,2

Example 3:

Input: nums [3,3], target
Qutput: [0,1]

Constraints:

® 2 <= nums.length <= 10°
¢ -10° <= nums[i] <= 107
o -10° <= target == 10°

* Only one valid answer exists.

I KarRakKun Quelle Paper “Program Code Generation
with Generative Als” B. Idrisov, T. Schlippe

Follow-up: Can you come up with an algorithm that is less than 0(n?) time complexity?



E algorithms ﬁn\nw

Article

Program Code Generation with Generative Als Al-generated
program code
Baskhad Idrisov and Tim Schlippe * 3.2% 96.8%
(4) (122)
Codex (GPT-3.0),
CodeWhisperer, not executable executable

BingAl Chat (GPT-4.0), 2.4% 0.8% 76.2% 20.6%
(3) (1) (96) (26)
ChatGPT (GPT-3.5),

Code Llama (Llama 2),

not usable  executable&correct incorrect correct
with minimal
StarCoder, sodifcaticng 57.9% 18.3%
73 23
InstructCodeT5+ (73) (23)
not usable correct

with minimal modifications

Figure 4. Distribution of Al-generated Codes.

A Karakun

Quelle Paper “Program Code Generation with Generative Als” B. Idrisov, T. Schlippe



2815. Max Pair Sum in an Array Hintk ()

Easy 026 Qws O O

You are given 3 0-indexed integer amay nums . You have to find the maximum sum of 3
pair of numbers from nums such that the maximum digit in both numbers are equal

Return the maximum sum or -1 if no such pair exists

Example 1:
Input: nums = [51,71,17,24,42]

Output: 52
Explanation:

there are no other pairs with egua

Example 2:
Input: nums = [1,2,3,4]

Qutput: -1
Explanation: No palir exists 1n nums with egual maximum digits.

Constraints:

& 2 <= nuns, langth <= 100

¢ ] == numes[1] = 18"
K KaRbm s

solve the following problem with java code. Class name:
Solution, Method name: maxSum(int[] nums).

You are given a @-indexed integer array nums. You have to
find the maximum sum of a pair of numbers from nums such
that the maximum digit in both numbers are equal.

Return the maximum sum or -1 if no such pair exists.
Example 1:

Input: nums = [51,71,17,24,42]

Output: 88

Explanation:

For i =1 and j = 2, nums[i] and nums[j] have equal
maximum digits with a pair sum of 71 + 17 = &8.

For i = 3 and j = 4, nums[i] and nums[j] have equal
maximum digits with a pair sum of 24 + 42 = 66.

It can be shown that there are no other pairs with equal
maximum digits, so the answer is 88.

Example 2:

Input: nums = [1,2,3,4]

Qutput: -1

Explanation: No pair exists in nums with equal maximum
digits.

Constraints:

2 <= nums.length <= 100
1 <= nums[i] <= 10”4

Quelle Paper “Program Code Generation with Generative Als” B. Idrisov, T. Schlippe

27
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Article

Program Code Generation with Generative Als

Baskhad Idrisov and Tim Schlippe *

Table 3. Correct Solutions (Java | Python | C++): Generative Al vs. human.

Easy Medium Hard Total
#1 #2 #3 #4 #5 #6

JIPIC JIPIC JIPIC JIPIC JIPIC JIPIC JIPICIY
ChatGPT (GPT-3.5) — =l  —Il VIV ——=- === —|—=]l—= —IlvI— 0121214
Bing AI (GPT-4.0) R AL A AR A —lvIv —lel— —lel— —I—I— 1131317
GH Copilot (GPT-3.0) vVI—Iv VI V/IV/ VIi—Iv Ii—lv —l—l— —|l—Il— 4111419
StarCoder ——- VY|l == —|—=l— —|l—=|l— —Il—I— 1l0l0l1
CodeWhisperer - -]l —|l=l- —|l—=l— €el—=l—= —|l—=I— 01l010I0
Code Llama (Llama 2) —I—I— VI VIV Ii—— —|—l— —lel— —I—I— 211114
InstructCodeT5+ ——- =Yl -l —|—l—- —|l—|l— —|l—I— 0l110l1
human Viviv IV I VIV IV I 61616118

A Karakun

Quelle Paper “Program Code Generation with Generative Als” B. Idrisov, T. Schlippe



E algorithms m\nw

Article

Program Code Generation with Generative Als

Baskhad Idrisov and Tim Schlippe *

Table 4. Lines of Code (Java | Python | C++): Generative Al vs. human.

Easy Medium Hard
#1 #2 #3 #4 #5 #6

JIPIC JIPIC JI P IC Jjiplic JiPIC JIPIC
ChatGPT (GPT-3.5) —| — 118 —| 8111 — — = — == —l—=l— —1 10l—
Bing AI (GPT-4.0) —1 13119 111 8111 — 719 —_ - === —| —|—
GH Copilot (GPT-3.0) 191 — 120 111 8114 101 — 110 45/ —121 @ —l—l— —| —1—
StarCoder — — = 12 —I1— — — = —_ - === —| —|—
CodeWhisperer —| — |— — | —I— — | — — ——— —l—=l—= —| —|—
Code Llama (Llama 2) — — — 121 8112 101 — |— —_ - === —| —]—
InstructCodeT5+ —| — |— —I| 81— — | — — ——— —l—=l—= —| —|—
human 181 91 12 151 81 9 111 131 11 10110110 69143160 201 16123
best Al vs. human (Ain %) —51-311-33 +36! 01—18 +10/+861+22 —78|—|—-52 —|—|— —I[+60]—

A Karakun

Quelle Paper “Program Code Generation with Generative Als” B. Idrisov, T. Schlippe
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Article

Program Code Generation with Generative Als

Baskhad Idrisov and Tim Schlipve *

Table 6. Time Complexity (Java | Python | C++): Generative Al vs. human.

Easy Medium Hard
#1 #2 #3 #1 #5 #6

J P IC JIPIC J I PIC JIPIC JIPIC JIPIC
ChatGPT (GPT-3.5) — | — In —Inln —| —| — —|—|— —l—|l— —Inkkl—
Bing Al (GPT-4.0) — | nlogn In’k n?l n?2In*> — [ n?| n? — =l ——=l—= —] —|—
GH Copilot (GPT-3.0) nm | — Ink n?ln?ln?> n?| — | n? nl—ln —l—l— —| —I—
StarCoder — | — - -l - - -]l —|—l— —| —|—
CodeWhisperer — | - - -l — | — | — — = ——=]—= —] — I—
Code Llama (Llama 2) — | — |— mn2ln?ln? n2| — | — — =l ——=l—= —] —|—
InstructCodeT5+ — | - - —Inl— — | — | — — |-l - —] — |—
human nm | n In n?ln2ln lognllogninlogn nl| nl n nlogn nlogn

+nlogn | | +mlog

+d | | (logm)
best Al vs. human (h) Al | h |— —I—Ih hl h | h —! hl— hlhlh hlh Ih

A Karakun

Quelle Paper “Program Code Generation with Generative Als” B. Idrisov, T. Schlippe



Table 7. Space Complexity (Java | Python | C++): Generative Al vs. human.

Easy Medium Hard
#1 #2 #3 #4 #5 #6

JIPIC JIPIC JIPIC JIPIC JIPIC JIPIC
ChatGPT (GPT-3.5) —l—Il1 —I| nln —|—1— —|—I— ——— —I k |—
Bing Al (GPT-4.0) —I nl1 nl nln —I 111 ——I— ——1— — | — 11—
GH Copilot (GPT-3.0) 11— k nl nln 11— 1 11—1 1 —|—I— ——I1—
StarCoder —|—1— nl—I|— —|—1— —|—1— — == — | —I1—
CodeWhisperer —|—l— — == ——1— e e — == — | —I—
Code Llama (Llama 2) ——— nl nln 1 —1— ——I— ——1— — | — 11—
InstructCodeT5+ —|—1— —I| nl— —|—1— —|—I— ——— — | —I1—
human nl nl1l nl nln ninln 11 111 n+m nlnin
best Al vs. human (h) All—I|— ——1— AIlAIIAI ——I— hlhlh h |AIl h

Table 8. Runtime (Java | Python | C++): Generative Al vs. human.

Easy Medium Hard
#1 #2 #3 #4 #5 #6

JIP I C JIPIC J Il PIC JIPIC JIPIC JIPIC
ChatGPT (GPT-3.5) —1 —1 16 —I 371 4 — ] — | — — —— — == — % |—
BingA[{GPT—d.(]) — 1261 42 31 491 8 — 1 % | % — —— — | —1— — — |—
GH C(]pil(]t (GPT-3.0) 41 — 1 23 31 471 3 * | — | % 5] — 1209 — | —1— — — |—
StarCoder — — 1 — 100 — | — — ] — | — — — — _— ] — — |—
CodeWhisperer — | — 1 — — — 1 — — | — | — — —— — | —— — — |—
Code Llama (Llama 2) —— 1 — 31 551 13 * | — |l — @ —l— 11— — == - — |-
InstructCodeTH+ — — 1 — —1 331 — —_ — | — — | — 11— — | —]— — — |—
human 911071 11 31 511 0 1071 1kI213 213651234 3901 7kI1718 461 1kI|458
best Al vs. human (A in %) +1251-151-31 Ol+551 =100 — | — | — —601 — [+12 — | —]— — | =1001—

* correct, but Time Limit Exceeded on LeetCode.

Quelle Paper “Program Code Generation with Generative Als” B. Idrisov, T. Schlippe



Generative Ki
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k KaRaKun

GitHub
Copilot

GitHub
Copilot Chat

ChatGPT

GPT Engineer

“Team Als”

Meta's
CodeCompose

Code
generation

All of themn

All of them

Code
generation

All of them

Code
generation

Interaction

In-line
assistance

Chat

Chat

CLI

Web UI

In-line
assistance

Prompt

composition

Composed by
IDE extension

Composed of
user chat +
open files

All done by user

Prompt
composed
based on user
input

Prompt
composed
based on user
input and use

Case

Composed by
editor extension

Trained

with code,
vulnerability
filters

Trained
with code

Trained
with code

Choice of
OpenAl
models

Most
commaonly
with
OpenAl's
GPT models

Maodel fine-
tuned on
internal use
cases and
codebases

Origin /
Hosting

Commercial

Commercial

Commercial

Open
source,
connecting
to OpenAl
API

Maintained
by a team
for their
use cases,
connecting
to OpenAl
APls

Self-hosted

Quelle: https://martinfowler.com/articles/exploring-gen-ai.html#memo-06




Unterschied zwischen Generativer Al
und Code Generatoren

- Modelle dienen als Vertrag

- Modelle kdnnen auf
unterschiedlichen Systemen fir die
Code-Generierung verwendet werden
(Schnittstellenbeschreibung ->
Client/Server)

- Modellsprache nicht intuitiv und ggf.

schwer erlernbar

- Erzeugter Code kann nur tber
Modellanpassung modifiziert werden

K KaraKun

High level of
abstraction
Invisible force field:
Limits of customizability
and extensibility

Models / DSLs f ...

Code generators

Programming languages

Compilers

Byte code
High level of
technical

detail 0s and 1s

Quelle: https://martinfowler.com/articles/exploring-gen-ai.ntml#memo-06




Unterschied zwischen Generativer Al
und Code Generatoren

- Natirlichsprachliche
Anweisungen/Eingabe von Bildern

- Modelle kdnnen aber sehr machtig
sein. Nichtdeterminismus.

- Kein erlernen zusatzlicher
Modellsprache notwendig

- Es fehlt die Modellebene, die zwischen
Entwicklern und Systemen
austauschbar ist

A Karakun

Quelle:

High level of -
abstraction
Code generators
Programming languages
Compilers
Byte code
High level of
technical

detail Os and 1s
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10 Things Software
Developers should
learn about learning?

Papier von Neil C.C. Brown, Felienn F.J. Hermans, and Laurien

E.Margulieux

key insights

Learning is vital for programmers, but the
human mind works quite differently than
a computer.

Understanding how humans learn can
help you learn more effectively.

The Internet and LLMs have not made
learning obsolete; learning is essential
and takes time.

Expertise changes how you think, letting
you solve problems more easily but also
potentially hindering your ability to teach.




Human memory is not made of bits

Two ways of presenting the same database schema
description with differing extraneous cognitive load

The dashed box on the left contains exactly the same information as the awkward textual
description in the dashed box on the right. But if a developer only received one of the two
to create an SQL database, they are likely to find the diagram easier than the text. We say
that the text here has a higher extraneous cognitive load.

P e e o e e e e e e e o e e e e = e = e o e e e = e o e e e e = = oy e e e e e e e o e e o e e o e e e e e e o e e e = = e e = = oy

| |
: : & tearm should have an id and a name. The name should be a text,
: : the id should be numeric. The name should have a maximum length,
id number ) e . [
‘F\\ d  number : compared : which is 32. There are also players: a player shiould have an id
| |
| |
| |
| |
| |
| |

1
1

1

1

1

1

I name text3Z)

1 name tesxt
: role “text
1

1

1

1

Team

Player

o iwhich, like teams, should be numeric), a name (that is text, but
unlimited in length), and role (although the role can be missing),
™ plays_for  ?number and a plays_for which has the numeric id of their team.
This link to the team can be missing.
x KaraKun | | 36
Quelle: N. Brown, F.J. Hermans, L. E. Margulieux, 10 Things Software Developers Should Learn about Learning



Expert developers vs Juniors

Experts can reason at a higher level by having memorized
common patterns in program code, which frees up their

cognition

abstract understanding

variadic functions across different contexts
have multiple arguments and languages
Fy
abstract -/ 1

Understanding a concept
goes from abstract to B\

level of

concrete and back abstraction

/:'epacking

args are lists

d

concrete

time

A Karakun

Quelle: N. Brown, F.J. Hermans, L. E. Margulieux, 10 Things Software Developers Should Learn about Learning



The Internet and LLMs have not

made learning obsolete

Why is it worth learning details — or anything at all — if the
knowledge is available from the Internet within seconds?

The key distinction between a beginner who has never learned the details and thus lacks the

memory connections, and an expert who has learned the deeper structure but searches for the
forgotten fine details

Searching the Internet and ChatGPT

the information was remembered less well

worse recall of the same information later, compared to first trying to think of the answer
before resorting to searching

issue with cognitive load - switching between tasks, searching, and evaluating an Al-
K KaRaKUN  generated result 38



Pairprogramming ist unersetzbar (noch)

Benefits and purposes of Pair Programming
Fow

s Knowledge sharing s Keeping each other
o Helps you get unstuck focussed
» Onboarding » Keep team's WIP (work
¢ Combine tactical and in process”) low
strategic modes of
thinking

“[working in pairs,] you can criticise each
' other, and find each other’s errors, and use
' ' & the best ideas” Jean Bartik, ENIAC programmier

P

Pairing helps mitigate
some of the 7 wastes of
software development”
(> M.AT. Poppendieck)

= Partially Done Work
# Extra Features

= Relearning

« Handoffs

» Delays

# Task Switching

s Defects

Practice skills needed on highly effective teams

Concentration Time management Empathy
Benefits summarised from:
- = = 5 T ¥ =
Feedback Task organisation Communication e e et Lt

K KaRraKun
06

(= developers integrate
their work multiple times a
day)

+ Code review on-the-go
and just-in-time

» Foster collective code
ownership

» Make frequent
integration practices
like trunk-based
development possible

Quelle: https://martinfowler.com/articles/exploring-gen-ai.html#memo-
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Vielen Dank fiur
lhre Aufmerksamkeit!



KaRaKun

www.karakun.com
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