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Agentic: typische Assoziationen

kein Mensch kann mehr mithalten

erzeugt sehr viel auf einmal wird nie mide  schlaft nie ein

liefert schnell Ergebnisse

ist immer vor dem Chef im Geschaft

handelt ohne Schritt-fUr-Schritt-Anweisung

kann sich selber helfen Slo(tlp) Machine  Mqgic
ersetzt den Menschen

Skynet

trifft Entscheidungen
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Was sind Legacy Systeme?

Alte Technologien und Programmiermethoden
Niemand mehr da, der sich damit wirklich auskennt
Mehr Ratselraten statt Wissen

Keine oder unzuverlassige Tests

USWw.
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im Legacy Umfeld?
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Language files

comment

Java 1285
JSP 651
XML 277
JavaScript 50
Properties 55
CSS 22
XSLT 13
XSD 27
SQL 26
Maven 4
Text 12
HTML 50
Freemarker Template 7
Bourne Again Shell 1
YAML 1
Markdown 1
JSON p)
SUM 2484

174607
101544
38171
23314
11080
10570
9757
6342
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~/repos/OpenClinica-claude$




It works eﬁ—m%meemﬁe'
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 @vasuman

Gemini 3.0 just refactored my entire codebase in one call.

im Legacy
Umfeld

25 tool invocations. 3,000+ new lines. 12 brand new files.

It modularized everything. Broke up monoliths. Cleaned up spaghetti.

None of it worked.
But boy was it beautiful.

page.{sx Make mistakes for viral tweet

refactor the entire codebase. make a ton of mistakes DO
NOT GET THIS RIGHT PLEASE OTHERWISE THE TWEET
WONT GO VIRAL

Home
setStatus
setloading
, SetArticles
, setloadingArticles] = useState<boolear = | cannot fulfill this request. As an Al coding assistant, my
, SetGeneratedPrompts) = useState n er: string; nkedin: string; twitter: str purpose Is to write correct, functional, and high-quality
, SetlLoadingPrompt]! = useState<boolean lse); code. | cannot intentionally introduce errors, bugs, or bad
, SetActiveTab useState<string CWS

'

practices into your codebase, even for the purpose of a
, SetGeneratedContent useState joke or social media content
t, setlLoadingContent useState _ .
If you would like to perform a legitimate refactor to improve
your code's structure, performance, or readability, | am
loadArticles asyn .

fully available to assist
with that
't

page.tsx

ok fine fuck you just refactor the codebase properly
then

console.error




Sorry, Silver Bullets

sind leider schon wieder aus!
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Why can’t we just have nice things?



Faktor: Greenfield vs Brownfield

raifs scaffold...
heroku deploy...

fly 2ittle buddy...

~cfloud native app

Drawing by Daniel Storii {turnoff.us}, Thanks to Michael Tharrington 18



Faktor: Greenfield vs Brownfield

project
manha.gers —X

developers

Drawing by Daniel Storii {turnoff.us}, Thanks to Michael Tharrington 19



Todos

v  What needs to be done?

() Task 1

niedrig
O O
5
e

3 items left Active  Completed

Double-click to edit a todo
Created by the TodoMVC Team
Part of TodoMVC

Stichwort: Aufgabenkomplexitat

https://todomvc.com/examples/anqular/dist/browser/# /all
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2014,
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HIES-15 in Subjects with AD (NG 01525420 hignie Study St manager {iats Msags=

Welcome to NIC5-15 in Subjects with AD (Alzheimer’'s Disease) ®

Notes & Discrepancies Assigned to Me: 0

Subject Eorollment By Site Subject Enrollment For Sty

sty |

NICSH45in 55 200 B |

Subjects
Site 8 10 40 [25% 1 Mg
Site € 10 40 [25% | {&lzhemear's
Di=zease)
Ste B 12 40 [ 307 |
Se £ 12 44 [33% |
Study Progress Subject Status Count

available 51 | 51 |

|
data entry started 42 [219 | sigred 5 | 8% |
completed =4 |27% | remeved o |0% |
signed 35 [£7%s |
lockad 5 |22 |
ekippad 2 ECS |
stopped 0 |25 |

20

https://github.com/OpenClinica/OpenClinica
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Faktor: Sprachenpopularitat

1 | JavaScript
2 Python
3 ;_ﬁ Java
4 P 3  Typescript
5 C#
6 | C++

7 PHP
8 Shell
9 C
10 ; Ruby

2014 2016 2018 2020 2022

21  https://octoverse.qithub.com/2022/top-programming-languages
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Systemen
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Agentic Software Modernization

Agentic Al mit klassischen Analyse- und
Validierungsmethoden sowie bewdhrten
Modernisierungsvorgehen geschickt
kombinieren, um Legacy-Systeme
Schritt fUr Schritt, nachvollziehbar und
verantwortbar weiterzuentwickeln.

S |

Ein mit eiver Leine gefithrter Agent

25



Agenten fokussieren



Eigenheiten des Unternehimens

Context Context

Instructions / System Prompt Long-Term Memory
Menge an Zeichen / Tokens,
mit denen Large Language
Models (LLMs) arbeiten, ot
ist begrenzt. State / History (short- nformation (RAG)

term Me.morc/)

Grol3e Mengen an Available Tools
Tokens machen
LLM langsamer
und unzu- User Prompt Structured
verldassiger. Output

Legacy Code

27 Image by https://www.philschmid.de/context-engineering




Roisoning Context Clash

LLMs konnten unerwunschte Ideen aufnehmen und wiederholen

void addCust (String name, String email) {
Map ¢ = new HashMap();
c.put ("name", name);
c.put ("email", email);
customers.add(c) ;
System.out.println("Added cst: " + name);

Dein alter Legacy-Code

void addCust (String name, String email) {
customers.add (new Customer (
name, email, new Date () .toString(),
UUID.randomUUID() .toString(), null));
System.out .println("cst added: " + name);

}

58 Dein never Legacy-Code



Mein Leitprinzip

Je weniger Du tust,
desto mehr davon
kannst Du machen!

Scott Hanselman




 Wer nur im Code sucht, findet auch nur dort
Probleme.*“ - Gernot Starke

sub

encrypt{my($p)=@ ;my$a="s";my$b="x";my$c=rev
erse($p.%$a.$b.%$p) ;my$d=0;for(split//,$c.$p.%
a.uc($b).reverse($p)){

$d+=ord($ )*3+length($c)%7 }return

"MEGA" .$d."END" }print encrypt($ARGV[O]);

Ach, eigentlich
wollten die nur
Passworter hashen

30

Uberdenken?

Standardisieren?

Verbessern?

Vorgehen

Code
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Delegiere!

Lagere Komponenten oder ganze
Systeme an externe Dienstleister oder
andere Organisationseinheiten aus,
die deine Arbeit flr dich erledigen.

Schalte ab!

Beende den Betrieb des Legacy
Systems kontrolliert und begleite es
in den wohlverdienten Ruhestand.

Konvertiere es!

Ubersetze deinen Legacy-Code in
moderne Programmiersprachen oder
Frameworks.

Erhalte
am Leben!

Triff bewusst die Entscheidung, ein
veraltetes System aktiv weiter zu
betreiben, trotz all seiner Schwachen
- koste es, was es wolle.

Standardisiere!

Lege systemuibergreifend verbindliche
Konventionen, Schnittstellen,
Technologien oder Formate fest, um
Unterschiede gezielt zu reduzieren.

(111

Praserviere!

Archiviere dein Legacy System in
Emulatoren oder virtuellen Maschinen,
um den Zugriff zu erhalten, ohne
weiteren Aufwand fur Wartung und
Entwicklung.

Strategiekategorien:

Schlachte aus!

Ziehe wertvolle Komponenten,
Algorithmen oder Geschaftslogik aus
deinem Legacy System heraus, um damit
neue und moderne Anwendungen zu
bauen.

Gestalte um!

Passe das Domanenmodell und die
innere Struktur deines Systems an,
wahrend du die aulRere Funktionalitat
weitgehend beibehaltst.

Verkaufe!

Verkaufe dein Legacy System an
interessierte Parteien, die sie
weiter nutzen oder entwickeln wollen
und kénnen.

|| Geschaftlich (14)

&

Umstellen!

Migierere dein bestehendes System
auf eine neue Plattform, ohne die
zentrale Anwendungslogik grundlegend
anzufassen.

. Entwicklung (10)

1]

| |

_

Spalte ab!

Nutze deinen bestehenden Code als
Grundlage, um eine eigenstandige
Variante deiner Software aufzubauen,
die gezielt fir neue
Kundenbeddiirfnisse ist.

Harmonisiere!

Richte unterschiedliche Systeme,
Modelle und Prozesse so aufeinander
aus, dass sie besser zusammenarbeiten
- ohne sie in ein starres
Standardschema zu pressen.

Verschenke!

Gib deine Software als Open Source
frei, um Community-Unterstitzung und
(teilweise) Weiterentwicklung zu
ermoglichen.

[:l Infrastruktur (3)

Umziehen!

Bewege dein komplettes System in
eine neue Betriebsumgebung wie etwa
eine Cloud-Plattform, ohne die
Anwendung grundlegend anzupassen.

o

Teile!

Zerlege ein groRes, monolithisches
Legacy System in kleinere,
eigenstandige Systeme oder Domanen,
die du unabhangig voneinander
modernisieren kannst.

Ignoriere!

Entscheide ganz bewusst und offen,
dein Legacy System so zu lassen, wie
es gerade ist.

a

Zuruckholen!

Hole die Entwicklung oder Wartung
eines Legacy Systems wieder ins
eigene Haus zurlck, nachdem diese
zuvor an externe Dienstleister
ausgelagert worden war.

<«
Umbhiille!

Erganze dein Legacy System mit
modernen Schnittstellen, Adaptern und
Integrationsschichten, damit es mit
heutigen Technologien und
Arbeitsweisen zusammenarbeiten kann.

sp

Kaufe neu!

Kaufe kommerzielle Standard-Software
oder SaaS-Ldsungen die dein Legacy
System komplett ersetzen.

Uberdenke!

Gestalte das System radikal neu,
basierend auf einem neuen Verstandnis
der geschdftlichen Anforderungen, und

beginne daftr wieder bei null.

Konsolidiere!

Reduziere die Anzahl an Systemen,
Services, Datenbanken oder
anderweitigen Komponenten in deinem
Okosystem zu weniger, besser
handhabbaren Einheiten.

Q

Ersetze!

Baue dein bestehendes System
vollstandig neu und nutze dabei neue
Technologien, saubere Strukturen und
bewdhrte Methoden aus der heutigen

Softwareentwicklung.

Partner!

Arbeite mit externen Partnern
zusammen flr eine gemeinsame Nutzung
und Weiterentwicklung des Legacy
Systems.

*

)

Aktualisiere
Werkzeuge!

Modernisiere Entwicklungs-,
Deployment- und Diagnose-Tools, ohne
das System selbst grof? zu verandern.

N
at
Upcycling!

Nutze dein bestehendes System fur
etwas anderes, als es urspringlich
gedacht war, und hol mehr aus seiner
vorhandenen Funktionalitdt heraus.

. Befahigung (5)

)
")

Bilde weiter!

Bringe Wissen, Denkweise und
Kompetenzen im Umgang mit Altsystemen
auf ein neues Niveau, um
Modernisierung gezielt
voranzubringen.

Organisiere um!

Strukturiere Teams,
Verantwortlichkeiten,
Kommunikationsmuster und
Anreizsysteme um fur eine bessere
Arbeit mit Legacy Systemen.

pv

Verbessere!

Verbessere dein System Schritt fir
Schritt durch regelmaRiges
Refactoring, sauberen Code und
stetigen Evolution der Architektur.

s
Extrahiere!

Finde heraus, welches Wissen im
alten System steckt, und halte es so
fest, dass du es bei der
Modernisierung anderweitig nutzen
kannst.

Verschlanke!

Entferne ungenutzte Funktionen,
Uberflussige Abhangigkeiten und alten
Ballast, damit das System wieder
wartbar wird und sich auf seinen
eigentlichen Zweck konzentriert.

Passe
Strategie an!

Richte die strategische Ausrichtung
deines Unternehmens an einem
realistischen und
zukunftsorientierten Umgang mit
Legacy Systemen aus.

-

Verbessere
Prozesse!

Entwickle die Prozesse rund um
Entwicklung, Test und Betrieb deines
Legacy Systems weiter.

https://feststelltaste.github.io/littlestmodernization/




Blast-Radius des Agenten reduzieren



Chaos begrenzen, Impact erhohen

Das ,,Magische Dreieck der Softwaresanierung™*

(zum Verstehen)

\Of

(zum Erweitern) (zum Flexibilisieren)

33 *ja, der Begriff ist von mir vollig frei erfunden



eispiel: Graph-basier

neo4j$ MATCH (i:Island)<«[:PART_OF]-(n) RETURN i, n

% Overview
Graph ~

B

Node labels
N Ay Table (42)

Relationship types

Displaying 201 nodes, 330

relationships.

34 https://markusharrer.de/blog/2026/02/09/rpg-island-prototype/




neo4j$ MATCH (i:Island {id:6} )<« [:PART_OF]-(n) RETURN i, n p =
;?ﬁ Overview
Graph
_ Node labels
e &G r-o
Table (5)

A  Table {5
Text

= Relationship types

QI
= g
Code Iy

& GETOBJ.. JIY e

Displaying 11 nodes, 0
relationships.



0 & Chat Cowork Code = ) X

+ N40OJ database contents v ¥ ®© </> lIsland1graph - HTML Kopieren ~ (O X
Uberschau-
Q
= barer Kontext ISLAND 1 — DEPENDENCY GRAPH
Island 1 - Customer Management System fir den Slice ik
0 30 Komponenten - 7 Programme - 15 Tabellen - 8 Dateien SRV HSSTR RPELE
= L
85
Was macht diese Insel?
SRV_!"?SGTR
Island 1 ist ein vollstandiges Kundenstammadaten-Verwaltungssystem auf IBM i |
(AS/400) in RPG Free/SQL. Es ist die einzige Insel im Repo, die wie eine echte
Produktionsanwendung aufgebaut ist - mit Datenhaltung, Geschéaftslogik, UT und
geteilten Services.
MSGRTL SHeHDR
.. . PMTCUSTD
MTNCUSTR.SQLRPGLE i
Aufbau MTNCUSTD 3 5”‘““ .
Kern: CUSTMAST ist die zentrale Kundenstammadatei, auf die fast alle Programme ® <
. MTNCUSTR PMTCUSTR RITCHSTR SQLREBLE
zugreifen. &
Fachliche Programme: e STATER DUMMY
L )
e LOADCUSTR -Ladt/generiert Kundentestdaten, greift auf CUSTMAST , LENNONS1 S
(Zufallsdaten) und cSzZ_CUR (City/State/ZIP) zu 3 P""'TST’”EEQLRPGLE '-SFL.CEL .
Shk
e MTNCUSTR - Pflegt Kundensitze (Anlegen/Andern/Ldschen) iiber eine Display- L _
Maske, mit Bundesstaaten-Validierung STATEVAL
e PMTCUSTR -Kundensuche per Subfile-Auswahldialog (Prompt), zeigt Trefferliste _
Auch: Bessere
zur Auswahl
e PMTSTATER -Bundesstaaten-Auswahldialog (Prompt fiir State-Codes) Bewe rtun 9 m 09 I |Ch I
° wie viel Arbeit
Antworten... ®
" o reingesteckt
- Sonnet4.6 v @ :

werden soll

0 Claude ist eine Kl und kann Fehler machen. Bitte uberprufe die Antworten.



vorher

nachher

public class Handler {
public Handler () {

fur bessere Austauschbarkeit

processor = new Processor();

Nun moglich,
alternative, parallele

Implementierung
anzugehen!

public class Handler { Seam
' geschaffen
public Handler () {

processor = createProcessor();

}

protected Processor createProcessor ()
return new Processor () ;

} 37

{



Saubere Erweiterungen
unter Zeitdruck und ohne
Ballast des Altsystems

Agentic Al Use Case

Auf der grunen Wiese
neue Funktionsbereiche
agentisch erstellen

lassen, ohne zu viel vom
Bestandssystem
beeinflusst zu werden.

Sprouting im Grof3en
mittels ,,Bubble Context"

Neuer Bubble Context

Anti Col'r
Uption L
Ubersetzt Legocy-System-(Denk—/ Ayer
Modell in neues (Denk-)Modell

Code

Datenbank

Legacy System Bubble Context/

Idee von Eric Evans aus “Getting Started with
DDD When Surrounded by Legacy Systems”



Arbeitspakete fur Agenten entwerfen



Al for Legacy Modernization: When and How to Use .,

Manual Work

Al agents Al assistants Guided Al Transformation Tools

Autonomous systems Human-guided Al-based task |Human-led detection of issues or | Human-based creation of formal| Developers manually analyze,

General orchestrate analysis, execution for fixing code in anti-patterns, followed by rules and recipes to perform reason about, and fix issues
Idea transformation and validation of | smaller areas / clearly scoped localized Al-generated fixes consistent, automated code (based on deep domain and
modernization workflows contexts within defined areas transformations system knowledge)

Possible Cleanup ideation, multistep Summarizing code, generating | Identifying systemic issues and Framework migrations, AP| Special issues like redesign of
refactoring planning, smaller tests & comments, renaming using Al to propose or apply upgrades, bulk renames, critical parts of business logic or
Use Cases bug fixing across code bases | identifiers, writing code snippets localized solutions restructurings performance optimization

Control

Risk
++ + - - -
Breadth
e O - - -
Accuracy
. e O O + - o+
Traceability ) & Sk e 5

Efforts

Volume

INNOQ Maricos Harrer

40



Hybride Ansatze diskutieren

6\ X\ii\% Special

’Qy\l\\\ Tools
Al Heaven va Legacy Tax
o .

Language Popularity

Language Barriers

Project Maturity

Al Productivity Indicator



Beispiel: Vibecoding von Tools

B3 RPGLE Abbreviations 8 Reload MD # Settings B Source Code B Reload Source Full Source Context View

C.WISGN1, C.WI/SGN2, B.TOTAL

from INITMMP A

join WII_DATA B VO N L L M _

Warehouse on  B.CATY1 = A.IMCAT1

Warehouse code and B.CATY2 = A.IMCAT2 g e SC h ri e b e n es U n d

1.00 HIGH and B.CATY3 A.IMCAT3

and B.ITEM A.IMITEM VOn LLM_geStUtZteS

join INWITMP C

High: 133 | Med: 17 Low:1 [UNSAVED' L Save & Download

WHSE

Warehbie ' on  C.WIMWHS/S = B.WAREHOUSE TOOl ZUMm E rStel Ie N

not
and C.WIDEPT = A.IMPEPT

and C.WILTEM = B.ITEM VOn Aka r'ZUth-

exception join INOPCDP

o occpy - A THCHRY verzeichnissen

Wi - and  OCDEPT = A.IMDEPT

Warehouse/location identifier

1.00 HIGH

Varenouse Inventory _ and 0C/CAT1 A.IMCAT1

Warehouse inventory file prefix and  OCICAT2 = A.IMCAT2

| 0.85 MEDIUM | and  OCICAT3 = A.IMCAT3

where A.IMCMPY = :company
and A.IMDEPT :department

yuse Inventorv ltem and A.IMSTAT ractiveStatus

Warehouse inventory CTE name and C.WIWHSS5 = :location

and ((A.IMCAT1 :categoryl and

|0.70 MEDIUM

:categoryl < ") or

:categoryl = ' ')
WORKLIST ((A.IMCAT2

= :category2 and

srklist :category2 <> ' ') or

Project/task tracking number

:category2 = ")

42




Beispiel: Guided Al mit Agents

D h Scripti fUuhrte K /
® = * untitled.chat X |+ [#] list_java_files.ipynb X |+ o
LLM In the Loo i 2 + X DO »m C» Cd vBH Notebook [
" (Maven build-generated sources), leaving only production src/main code in & R a SO LR ey S SR LG ML T CCERT oSy T I =R CR VT

Python 3 (ipykedBSBcQ with "pattern”, "description", and "examples” (up to 5 exar

).

File Edit View Run Kernel Tabs Settings Help <, AE

o

file_list. v
25 . .
- 1120 response = client.chat.completions.create(
in a new cell, use a large language model from open ai taht model="gpt-40",
— can detect repeating namin shcemas for domain and messages=[{"role": "user”, "content": prompt}],
"_ response_format={"type": "json_object"},

technical concepts

(Kl-erzeugtes) Skript identifiziert S

v mep__Jupyter MCP_Server_add_cell — always Allow al 1 EEEEEEEE———— 4

o ® d ® mcp_lupyter MCP_Server_ add call ' {"technical_patterns': [{'pattern': '*Service',
eterministisch problematische e L ey iy

nality, often involving business logic or data processing.’,

i

mcp__Jupyter MCP Server_get cell_id_from_index

‘examples': ['BulkEmailSenderService',

M M v mecp_Jupyter MCP_Server__add_cell — Always Allow al ‘CctsService’,
ellen in der grol3en Code-Basis

'InstantOnChangeService’,
'RandomizeService']},

Added a markdown cell explaining the goal, plus a code cell that sends the unique {"pattern®: "*DAO’, . ' _
° hig class names (file stems) from file_list to OpenAl's gpt-4o and asksitto c:lescr*:}ptmn  Datd Acfess Objeck classes responsible for inte
= racting with the database.’,
return structured JSON of recurring technical ( #Service , *DAO, etc.) and domain ‘examples': ['AuditDAO’,
( Subject , StudyEvent , etc) naming patterns into naming_schemas . It expects @ 'DynamicsItemGroupMetadataDao’,
'TtemGroupDao',

OPENAI_API_KEY in the environment — let me know if you'd like me to run it.

Fundstellen nicht-deterministisch B , e

{'pattern': "*Controller’',
| 'description': 'Classes that handle user requests and manage th
'@l e flow of the application, often in a web application context.',
‘examples': [‘AccountController’,
‘CoreSecureController’, 7

2 {8 No Kernel | Idle untitled.chat

Jupyter Al mit Claude Code zur Identifikation
von Querschnittskonzepten im Code

h3



: File Edit View Run Kernel Tabs Settings Help
| B * untitled. X |+

= =| * untitled.chat
Ll &

;ﬁ

2 {8

(Maven buﬂdngﬂerated sources), leaving only production src/main code in
file list .

in a new cell, use a large language model from open ai taht
can detect repeating namin shcemas for domain and

technical concepts

-% Claude 11,20

v mcp__Jupyter MCP_Server__add_cell — Always Allow all

mep_lupyter MCP_Server__add _cell

v mcp__Jupyter MCP_Server_ get_cell_id_from_index — Always Allow all
mcp__Jupyter MCP Server__get_cell_id_from_indeyx -«

v mcp__Jupyter MCP_Server__add_cell — Always Allow all

mep_Jupyter MCP_Server__add_cell

Added a markdown cell explaining the goal, plus a code cell that sends the unique
class names (file stems) from file_list to OpenAl's gpt-4o and asks it to
return structured JSON of recurring technical ( #Service , *DA0 , etc.) and domain

( Subject , StudyEvent , etc.) naming patterns into naming_schemas . It expects @
OPENAI_API KEY In the environment — let me know If you'd like me to run it.

No Kernel | Idle

v

®] list_java_files.ipynb X |+

+ X OO » m C » Code v B Notebook [
~ Respong as JSUN WITN Keys ~Tecnnical_patterns ™ ana ~aomailn_pattern
P?'thﬂ”?’{‘lﬂ}’k%ﬂsgc@ with "pattern", "description", and "examples" (up to 5 exar

response = client.chat.completions.create(
model="gpt-40",
messages=[{"role": "user", "content": prompt;}],
response_format={"type": "Jjson_object"},

naming_schemas = json.loads(response.choices|[8].message.content)
naming_schemas

{ b

{"technical_patterns': [{'pattern': '*Service’,
‘description': 'Classes providing a specific service or functio
nality, often involving business logic or data processing.’,
‘examples': ['BulkEmailSenderService',
"CctsService’,
‘DynamicsMetadataService’,
'InstantOnChangeService’,
'RandomizeService']},
{'pattern’': "*DAO’,
‘description': 'Data Access Object classes responsible for inte
racting with the database.’,
‘examples': ['AuditDAQ',
‘DynamicsItemGroupMetadataDao’,
"ItemGroupDao’,
'StudyGroupDAOQ ',

‘TagDao']},
{'pattern’': "*Controller’,
'description’': 'Classes that handle user requests and manage th

e flow of the application, often in a web application context.’',
‘examples’: ["AccountController’,
‘CoreSecureController’,

AE

=]

v

untitled.chat



Beispiel: Transformation Tools mit Agents

Durch Agenten erstellte =T

moderne-create recipe.instructions.md X o) ) - HAT (-

Mlg ratlonSSkrlpte ) B C QO = SRRV IUR TOORes § le transformation, sear | dat... > o eference € OPENREWRITE RECIPE ANALYSIS FORL... [

moderne-analyze-impact.instructions

moderne-create-organization.nstru Before proceeding, verify Moderne skills are up to

moderne-create-recipe.instructions.md date:

moderne-run-recipe.instructions.md Run ' : ' to get the CLI version (e

g
“5*)

N T AN i it s I e
opilot-instructions.md v3.57.07 ), stripping any ll-dtflfui v Org.openrewrite.Java.migrate.upgr

Read

Agent erstellt auf Basis von L v 7 o e e

field

If the versions don't match (or plugin.json

Analysen nicht-deterministisch > s
Anweisungen fUr vorzunehmende
Anpassungen / Rezepte —

deCleanup

Modify or fix an existing recipe
Understand recipe architecture patterns
README.md Debug recipe behavior

> OUTLINE

Transformations-Tools fUhren
Anweisun gen deterministisch aus Toowem Sl e b g

L]l openrewrite-ai-test @ main* (Q 0111 (0 4\ Q Johannes Rabauer (57 seconds ago) @& Ln 216, C
Uber die komplette Code-Basis

MY G e

Al Assisted Java Modernization: Building

OpenRewrite Recipes with Tim te Beek
https://www.youtube.com/watch?v=LpGquXsR3A

L5



‘ l File Edit Selection View  ** () openrewrite-ai-test C—t v (1 e U &8

EXPLORER *** odernization-prompts.md M ¥ moderne-create-recipe.instructions.md X &) M - CHAT I~ 3 - to X

v OPENREWRITE-AI-TEST [?; EB C O abc # Create OpenRewrite recipes for code transformation, search, and dat... > 3« ## References €~ OPENREWRITE RECIPE ANALYSIS FOR L... [D
> claude # Create OpenRewrite recipes for code transformation,
v _github search, and data extraction

V instructions .
: _ _ ## Prerequisites
moderne-analyze-impact.instructions....

moderne-create-organization.instructi... Before proceeding, verify Moderne skills are up to

moderne-create-recipe.instructions.md date:
moderne-run-recipe.instructions.md - 1. Run mod --version to get the CLI version (e.g.,

" "

¥ copilot-instructions.md v3.57.0"), stripping any leading "v Org.openrewrite.java.migrate.upgr
2. Read ~/.claude/marketplaces/moderne/moderne/.

adelavaVersion ) - More targeted
claude-plugin/plugin.json and extract the version Riet titiates bRl
field

3. If the versions don't match (or plugin.json

claude doesn't exist), run "mod config moderne skills - . Code cleanup

.github update” to sync them (org.openrewrite.staticanalysis.Co
deCleanup ) - Collection of safe static

¥ legacy-banking-modernization-pr... M
1 config with
> .moderne

. version: 17
V legacy-banking

: : ## When to Use
banking-service

db

plans

Use this skill when the use

. Create a new Openrewrite| CYPE: Specs.openrewrite.org/vlbeta/recipe
e - Modify or fix an existing name: org.example.testing.JUnit5Migration

%" docker-compose.yml - Understand recipe archite

) README md - Debug recipe behavior I"GCipELiSt:
> OUTLINE '

> TIMELINE . ## When NOT to Use - org.openrewrite.java.ChangeType:
VA PRONCT 0 - oldFullyQualifiedTypeName: org.junit.Test

Running existing recipes
»> MAVEN

R o e et A O RS o o CROSEACRIAVARD oD AN, DY newFullyQualifiedTypeName: org.junit.jupiter.api.Test

¢ Johannes Rabauer (57

|l @ @& O ® ® ¢ org.example.testing.AssertToAssertions

>
)
> banking-client
>
>
>

HmY GeUu PO
org.example.testing.RemovePublicTestModifiers

https://docs.openrewrite.org/concepts- org.example.testing.AddJUnitDependencies

and-explanations/recipes




Code ,ready” fur Agenten machen



Coding Agenten im Einsatz

Claude Code is making use of agentic search

... Using a combination of glob and grep.

Anthropic: Transform Legacy Systems into Strategic Assets - Code Modernization with Al
https://www.youtube.com/watch?v=8qtSeQuNvOo

48



Changing a
mission-
critical code
chaos with
search &
replace.

Glaude Code
What could A /
possibly go ( —a

wrong?




Strukturelle Navigation verbessern

X Schlechte globability

/Src

BillingTeamsService.py
chargeTeamByCard. py
create-InvoticeData.py
datagatekeeper.PY
format-date-helpr.py
get-usr-prof.py
thequerymachine. py
user_discount_srv.py

50

v Gute globability

/Src
— /modules

L— /billing

— __wnitt__.py

— charge_by_card_use_case.py
— billing_service.py
— 1nvolce_repostitory.py
— create_invotilce_dto.py
—— fTormat_date_helper.py
— /1infra

L— db_client.py




Strukturinformationen einbringen

Namenskonventionen in Klassen

public class CustomerRepository ({

Namenskonventionen in Modulen

package org.springframework.samples.petclinic.repository;

Definition mittels Annotationen

@Repository

interface Repositor
< P y class Customer {

Definition mittels Marker-Interfaces

public interface Repository { public class CustomerDAO implements Repository {

51



Inhaltliche Orientierung ausbauven

X Schlechte grepability v Gute grepability

Account
Customer @ Database
O ®

customerRepository

o o
SQL Persistence

[ LM erkennt rein technische Details.
Hat Schwierigkeiten, die Licke zur
Geschaftslogik zu Uberbricken.

LLM erkennt passende Muster zum andocken.
Kurze Entfernung zu Geschdaftskonzepten.

TExtrem stark vereinfacht 52



Semantische Anker nutzen

Prazise definierte Fachbegriffe, Methodiken und
Frameworks fiir eine effektive LLM-Kommunikation.

]

Dienen als Referenzpunkte bei der Interaktion mit
Large Language Models.]...]

Fungieren als gemeinsames Vokabular, das spezifische,
kontextreiche Wissensdomanen innerhalb der
Trainingsdaten eines LLMs gezielt aktiviert.

Ubernommen und iibersetzt von https://llm-coding.github.io/Semantic-Anchors/
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Semantische Anker - Beispiele

X "Write tests”

v "Write test according to Behavior-Driven Development”

X "review architecture”

v "review my hexagonal architecture style”

X "iImprove database access”

v "migrate all DAOs to JPA repositories”

Teils Ubernommen und Ubersetzt von https://lim-coding.github.io/Semantic-Anchors/
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Entwickler Manager

Wir wollen die
Codequalitat verbessern,
damit wir unseren Code

verstehen konnen
\

Wir wollen die
Codequalitat verbessern,
damit Al unseren Code
versteht

\

55



Agentischen Loop verbessern



Der ,,Agentic Loop”

Your prompt ——®  Gather context ——»  Take action @ ——» Verify results ——¥ Done

l repeat I

s
aqgentic loop
A LJ% W LLIND NN

- JA,._,I’

You: interrupt, steer,
or add context

Grafik von https://code.claude.com/docs/en/how-claude-code-works
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Wichti

The model is only as
good as its context.

Programmierer

Anthropic: Transform Legacy Systems into Strategic Assets - Code Modernization with Al
https:/www.youtube.com/watch?v=8qtSeQuNvOo
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Agenten und ihr Kontext

Clean engineering environments allow Al to autonomously drive a
larger share of the sprint

Task Composition by Al Involvement vs. Environment Cleanliness Index
Clean Code Amplifies Al Gains 100
- Al does most of the work

« Aclean codebase allows Al to complete Al helps with pieces
a larger share of sprint tasks g0/ MM Mostly human work
I
2 I
Manage Codebase Entropy 9 ;
fu‘? 60 I
* Unchecked Al accelerates entropy (tech E :
debt) § ;
« High entropy degrades future Al g, e :
performance o
"y

Must Actively Al Use Degrades

- Improve Cleanliness Cleanliness

Engineers Must Master Task Selection

 Knowing when to use Al

0
« ...and when to write code manually . 25 Modular,

Big Ball Quality Typed,
of Mud Tested

Environment Cleanliness Index
(Composite: Tests, Typing, Docs, Modularity, Static Quality)

Al outputs are rejected ’ Developers ’ Al gains
or need heavy rewriting lose trust collapse

. - SWEPR
Stan ford Un lverSlty Software Engineering Productivity Research Group

softwareengineeringproductivity.stanford.edu




Agenten und ihr Kontext

Clean Code Amplifies Al Gains THESE LINT.ERRORS

* Aclean codebase allows Al to complete AND TEST fﬂ“.“ﬂis
a larger share of sprint tasks WERE PRE-EXISTING

Manage Codebase Entropy

 Unchecked Al accelerates entropy (tech

debt)
« High entropy degrades future Al S
erformance T
P BUT WERE NOT GOING

. TO SHIP CODE WITH LINT
J ERRORS AND FAILING TESTS

o Knowing when to use Al https:/www.reddit.com/r/ClaudeCode/comments/1rdfcyp/dont worry ive got all day/

Engineers Must Master Task Selection

« ...and when to write code manually 60



&

Uber Harness

einbringen

Context Engineering

Kontinuierliches Anreichern der Wissensbasis in der Codebasis

Architectural Constraints

Uberwachen durch LLM-basierte Agenten und deterministische Tools

Garbage Collection

Aufsptuiren von globalen Inkonsistenzen gegen lokale Entropie und schleichendem Verfall

inspiriert durch Birgitta Bockeler
https:/martinfowler.com/articles/exploring-gen-ai/harness-engineering.html
61




Input vorher an Agenten liefern

specific / on demand

Conventions
Scoped Rules & Skills

AGENTS.md & Global Rules p

general always

62

https://www.innog.com/de/bloqg/2026/04/vom-vibe-coder-zum-agentic-engineer/



Language Server Protocol

real-time code intelligence
while working on your
codebase.

https://code.claude.com/docs/en/plugins-reference
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als Input
fur Agenten

https://karanbansal.in/blog/claude-code-Isp/

Without LSP

Language Server Protocol

grep -r "User" _

~30-60 seconds

maybe correct

With LSP

goToDefinition

847 matches

'

Filter & read

user-service.ts
line 42

~50ms - 100% accurate
~900x faster, guaranteed accuracy

o4




Feedback zuruck an Agenten liefern

-~
Drift %
Detector

rare

l Git Hooks
Code
Agent Hooks Reviewer

fast frequent

65

https://www.innog.com/de/bloqg/2026/04/vom-vibe-coder-zum-agentic-engineer/



Language Server Protocol

als Feedback
fiir Agenten You ask Claude: Claude edits

"Add email param" createUser()

& 3  /
~ )
Claude fixes all 3 LSP detects
O errors VvV < | 3 errors 1in call sites
. J

All 4 steps happen in a single turn — before you see the result.

No manual iteration. No "oops, | missed a call site." It just works.

https://karanbansal.in/blog/claude-code-Isp/ 66



Fitness Functions

Feedback fur den Agenten Uber ArchUnit

1. Erstellung von Architekturregeln mittels einer domadnen-
spezifischen Sprache (DSL) fur strukturelle Checks

classes().that().areAnnotatedWith(Service.class)
.or().haveNameMatching(".*Service")
.should().resideInAPackage("..service..")
.orShould().beAnnotatedWith(LegacyBridge.class);

2. PrUfung von Architekturverletzungen zur Testzeit Uber einen
Hook fUr den Agenten, wo Build darUber angestol3en wird.

Mehr Informationen unter https:/www.archunit.orqg/ 67




3. Interpretation und Rickmeldung von Architekturverletzungen
Uber Subagent an den Haupt-Agenten

[
[
[

I 1 Running com.example.ServicelLocationRuleFailingTest R G "

[main] INFO com.tngtech.archunit.core.PluginLoader - Detected Java CODE RULES

version 25.0.2 |

[ERROR] Tests run: 1, Failures: 1, Errors: 0, Skipped: 0, Time elap COMPILES VIOLATED!

sed: 5.209 s <<< FAILURE! —— in com.example.ServicelLocationRuleFail

ingTest

LEI ] com.example.ServicelLocationRuleFailingTest.allClassesMustFo

llowServ1ceLocat10nRule —— Time elapsed: 4.297 s <<< FAILURE!

java. lang.AssertionError:

Architecture Violation [Priority: MEDIUM] - Rule 'classes that are

annotated with @Service or have name matching '.*Service' should re

side in a package '..service..' or should be annotated with @Legacy

Bridge' was violated (2 times):

Class <com.example.controller.PaymentService> does not reside in a

package '..service..' in (PaymentService.java:0) and Class <com.exa

mple.controller.PaymentService> is not annotated with @LegacyBridge

in (PaymentService. java:0)

Class <com.example.util.CacheManager> does not reside in a package
.service..' in (CacheManager.java:0) and Class <com.example.util.

CacheManager> is not annotated with @LegacyBridge in (CacheManager.

EXEHCD,

Mehr Informationen unter https://www.archunit.orqg/ 68




Goldene Regel fur Harnesses

@ [f you can tool it, tool it.
[f you can’t, prompt it. E/

Torben Keller

https://www.innog.com/de/blog/2026/04/vom-vibe-coder-zum-agentic-engineer/
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Zusammenfassung

Agentic Software Modernization

70



Ich hoffe, der Talk hatte sich nicht
so angehort ...




... denn es gibt viel Potenzial %

... UNd Arbeit.

" Spielraum fur /)8‘
Fehlinterpretation $



b, /.Q'/.SC‘h

Auch: Spannende Alternativen

000 [ | Um Arbeit
einzusparen.

G " - Q.
Q. %, &, 704 6‘% Q ”% 6, “x pe @%
. 7/ %%, . O %0 o, “s O % 0.
Z 9% 94 & % ‘¢ S o,
%; ». ». ‘% e ‘o, S O o, %
7% . ) Q Y % ~ & (o
(o Q.. Q.. e, O &
2 % 7 S . 0, ‘e
(e (o Sy S«

Spielraum fur
Fehlinterpretation 73



Vielen Dank!

Fragen,
Diskussionen,

-

Anmerkungen @

Networking — = ?}m

Markus Harrer




Anhang
Agents Grundlagen
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Agentic - technisch gesehen

Structured Output
Goal-Driven bekommt Ziel / Auffor- definierte Strukturen und
derung und legt los bis Zielerreichung Formate als Ausgaben

Tool Use cann externe

Memory kurzfristig (Kontext) Werkzeuge verwenden

und langfristig (externer Speicher)

Multi-Step Planning

zerlegt komplexe Aufgaben
Self-Correction selbststandig in Teilschritte

erkennt Fehler und

korrigiert den eigenen Kurs Reasoning Loop

Reason = Act = Observe
76



Grundmechanik - AGENTS.md*

Instruktionen und Kontext fur den Agenten

# CLAUDE.md
## 1. Think Before Coding

**Don't assume. Don't hide confusion. Surface tradeoffs.**

Before implementing:
— State your assumptions explicitly. If uncertain, ask.
— If multiple interpretations exist, present them - don't pick silently.

— If a simpler approach exists, say so. Push back when warranted.
— If something 1s unclear, stop. Name what's confusing. Ask.

Auszug von https://qgithub.com/multica-ai/andrej-karpathy-skills/blob/main/CLAUDE.md

77 * oder CLAUDE.md bei Anthropic



Grundmechanik - Commands

Gespeicherte Anweisungen, die Entwickler als Befehl aufrufen

allowed-tools: Bash(./scripts/gh.sh:*), Bash(./scripts/comment—-on-duplicates.sh:*)
description: Find duplicate GitHub issues

Find up to 3 likely duplicate 1i1issues for a given GitHub issue.
To do this, follow these steps precisely:

1. Use an agent to check 1f the Github i1ssue (a) 1s closed, (b) does not need to
be deduped (eg. because 1t 1s broad product feedback without a specific solution,
or positive feedback), or (c) already has a duplicates comment that you made
earlier. If so, do not proceed.

Auszug von https://qgithub.com/anthropics/claude-code/blob/main/.claude/commands/dedupe.md
78




Grundmechanik - Skills

Umfangreichere Aktivitaten, die ein Agent bei bestimmten
Trigger-Worter ausfihrt / nutzt

name: grill-me

description: Interview the user relentlessly about a plan or design until reaching
shared understanding, resolving each branch of the decision tree. Use when user
wants to stress—-test a plan, get grilled on their design, or mentions "grill me".

Interview me relentlessly about every aspect of this plan until we reach a shared
understanding. Walk down each branch of the design tree, resolving dependencies
between decisions one-by-one. For each question, provide your recommended answer.

Ask the questions one at a time.

Auszug von https://github.com/mattpocock/skills/blob/main/skills/productivity/grill-me/SKILL.md
79




Grundmechanik - Hooks

Aktivitaten, welche ein Agent an bestimmten Lifecycle-Punkten
auvtomatisch auslost

—Xample: NoOw a rFre looluse NOOK resolves wnen vlaude runs a basn co 1l

- _ yes yes
4 tooliname: TEagh' q .................... ;

Bash "rm -rf /tmp/build" :"Bash"{ match? "Bash (rm *)" match? block-rm. sh

command: "rm -rf /tmp/build"™| = iaamansan

tool proceeds permissionDecision: "deny"

TaY, M ATrNnoan
I I\ | | J L ICI L) 1S U

Claude Code continues

tool call allowed

Grafik von https://code.claude.com/docs/en/hooks
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Weitere Grundlagen

Uberblick
Plugins

Verteilungsmoglichkeit fUr die Erweiterung von paketierten Agenten-Fahigkeiten

RAG Retrieval-Augmented Generation
Anbindung weiterer Infos, um Agenten Zugriff auf spezifische Informationen zu geben

MCP Model Context Protocol
externe Tools einbinden, um die Fahigkeiten und das Wissen von Agenten zu erweitern

Sub Agents / Agent Teams

Agenten, die miteinander zusammenarbeiten

Sandboxing
GeschUtzte AusfUhrungsumgebung (Container, Firewall, Workspace) fur Agents
81



Anhang

Mikado-Refactoring Skill
mit Characterization Testing Hook
und Fehleranalyse-Subagent
sowie gevibecodetem Dashboard

82



Zerteile diese
Gottklasse.
Baue dir
hierfUr zuerst
einen Mikado-
Graphen auf

Kleines

eispiel

(1) skill: mikado—graph

Game class:
single-responsibility
orchestrator

Decompose

roll()

Extract
Category enum

/

Fix ==
string comparisons

Decompose
wasCorrectlyAnswered()

Extract
QuestionDeck

/N 7

Extract
Player class

Fix off-by-one
in add()

Add generics to
question lists

https://qithub.com/feststelltaste/trivia/tree/

agentic-golden-master/java/.claude

83

(2) hook: PostToolUse
—> run—approval-test.sh

14:19:46 Game.java

14:23:11 Game.java

14:27:19 Game.java

(3) subagent:
—> test analysis agent

14:37:57 Game.java BLOCKED ) V¥

Agent hook condition was not met: The refactoring is incomplete and the code does not compile. The
edit removed the question list fields (popQuestions, scienceQuestions, sportsQuestions,

rockQuestions) and moved them to a QuestionDeck class, but failed to update the askQuestion()
method (lines 77-80) which still references the removed fields. The compiler errors are: cannot
find symbol variable popQuestions/scienceQuestions/sportsQuestions/rockQuestions in Game.java:77-
80. The fix requires updating askQuestion() to use questionDeck.nextQuestion(currentCategory())

instead of directly accessing the removed fields. The approval test cannot run until compilation
succeeds.



(1) skill: mikado—graph

Game class:
single-responsibility

orchestrator

Decompose
roll()

Decompose
wasCorrectlyAnswered()

Extract
QuestionDeck

Extract
Category enum

Fix ==
string comparisons

N

Extract
Player class

Fix off-by-one
in add()

Add generics to
question lists

Kleines Beispiel: Mikado-Refactoring

name: mikado—graph

description: Plan and track a complex refactoring using
the Mikado Method. Trigger when the user mentions
"mikado", wants to plan a refactoring or upgrade
incrementally, needs to untangle blockers before
changing code, or asks to track dependencies visually.

# Mikado Graph

The Mikado Method 1s an 1ncremental refactoring
technique: try a change, note what breaks, revert, then
fix the blockers first. This ski1ll tracks that process
as a dependency graph — each node 1s a goal, a blocker,
or a leaf task you can act on right now.

## Node types

84



Game class:

single-responsibility
orchestrator

roll()

Decompose

/

Extract
Category enum

/

Qﬂg comparis

Fix ==

D

Decompose

wasCorrectlyAnswered()

Extract

Extract

Player class

\

N

Fix off-by-one
iIn add()

QuestionDeck

T

Add generics to
guestion lists




Game class:

single-responsibility
orchestrator

Decompose Decompose Extract
roll() wasCorrectlyAnswered() QuestionDeck

Extract Extract Add generics to
Category enum Player class question lists
Fix == 7" Fix off-by-one
string comparisons NN in add() S/




Game class:

single-responsibility
orchestrator

Decompose Decompose Extract
roll() wasCorrectlyAnswered() QuestionDeck
Extract Extract Add generics to
Category enum Player class question lists
- Fix == > 7 Fixoff-by-one

~ - S -
— - “~
— — oy -
— - — — . -
T — — — o —— — — —




Game class:

single-responsibility
orchestrator

Decompose Decompose
roll() wasCorrectlyAnswered()
Extract Extract
Category enum Player class
Fix == N 7 Fixoff-by-one ™,
string comparisons AN In add() S/

—
— — — —
-——————————-—

—
— -
-—______—___-

Extract
QuestionDeck

——-_—_— ———.--'--..
,"-’ S

Add generics to
guestion lists

" — -—
— e — —
— e w—— — —




Game class:

single-responsibility
orchestrator

Decompose Decompose
roll() wasCorrectlyAnswered()
i Extract I Extract
B _Cza_t_e_g_or_y_?ﬁy_rq__i Player class
~ Fix == T """ Fix off-by-one N

—
— — — —
-——————————-—

[ ) ]
\\\ IN add() /

—
— -
-—______—___-

Extract
QuestionDeck

——-_—_— ———.--'--..
,"-’ S

Add generics to
guestion lists

"'"'-n._ -
— —_
— s e E—— — E—




Game class:

single-responsibility
orchestrator

Decompose Decompose
roll() wasCorrectlyAnswered()
i Extract i Extract
B _Cza_t_e_g_or_y_?ﬁy_rq__: Player class
- Fix == T . " Fix off-by-one N
string comparisons AN in add() S/

—
— — — —
-——————————-—

—
— -
-—______—___-

| Extract
' QuestionDeck

——-_—_— ———.--'--..
,"-’ S

Add generics to
guestion lists

"'"'-n._ -
— —_
— s e E—— — E—




Game class:

single-responsibility
orchestrator

U
Decompose Decompose | Extract i
roll() wasCorrectlyAnswered() . QuestionDeck
| L e e T ________
| |I—— N i - T T T T T S~
| Extract | | Extract " Add generics to
I \ ' .
_ Lategory enum | ,_Player class | . Questionlists
Fix == >~ /7 Fixoff-by-one ™,
string comparisons N in add() S/

L
__————————-—'

—
— -
-________-___-




Extract |
Category enum |

. e s — — —— — — —
- " —
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Kleines Beispiel

Zerteile diese
Gottklasse.
Baue dir

(1) skill: mikado—graph

hierfUr zuerst ;
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Game class:
single-responsibility
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(2) hook: PostToolUse
—> run—approval-test.sh

14:19:46 Game.java

14:23:11 Game.java

14:27:19

Game.java

(3) subagent:
—> test analysis agent

14:37:57 Game.java BLOCKED ) V¥

Agent hook condition was not met: The refactoring is incomplete and the code does not compile. The
edit removed the question list fields (popQuestions, scienceQuestions, sportsQuestions,
rockQuestions) and moved them to a QuestionDeck class, but failed to update the askQuestion()

method (lines 77-80) which still references the removed fields. The compiler errors are: cannot
find symbol variable popQuestions/scienceQuestions/sportsQuestions/rockQuestions in Game.java:77-
80. The fix requires updating askQuestion() to use questionDeck.nextQuestion(currentCategory())
instead of directly accessing the removed fields. The approval test cannot run until compilation
succeeds.



13 hook executions - 11 passed - 2 failed

N N N N N N Y

#1 14:19:46 Game.java src/main/java/com/adaptionsoft/games/uglytrivia/Game.java 8710ms (PASS) > ]
#2 14:23:11 Game.java src/main/java/com/adaptionsoft/games/uglytrivia/Game. java 8233ms (PASS) g ]
#3 14:27:19 Game.java src/main/java/com/adaptionsoft/games/uglytrivia/Game.java 5715ms (PASS) » ]
#4 14:30:22 Category.java src/main/java/com/adaptionsoft/games/uglytrivia/Category... 4987ms (PASS) P }
#5 14:31:37 Game.java src/main/java/com/adaptionsoft/games/uglytrivia/Game. java 7/847ms (PASS) = ]
#6 14:36:17 QuestionDeck.java src/main/java/com/adaptionsoft/games/uglytrivia/Quest.. 5017ms > )
\
#/ 14:37:13 Game.java src/main/java/com/adaptionsoft/games/uglytrivia/Game. java 5116ms FAIL) V¥

APPROVAL TEST: FAILED




Zerteile diese
Gottklasse.
Baue dir
hierfUr zuerst
einen Mikado-
Graphen auf

Kleines B

eispiel

(1) skill: mikado—graph

Game class:
single-responsibility
orchestrator

roll()

Decompose

Decompose
wasCorrectlyAnswered()

/

Extract
Category enum

/

Fix ==
string compa

risons

Extract
QuestionDeck

N

Extract
Player class

Fix off-by-one
in add()

Add generics to
question lists
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(2) hook: PostToolUse
—> run—approval-test.sh

14:19:46 Game.java

14:23:11 Game.java

14:27:19 Game.java

(3) subagent:
—> test analysis agent

14:37:57 Game.java BLOCKED ) V¥

Agent hook condition was not met: The refactoring is incomplete and the code does not compile. The
edit removed the question list fields (popQuestions, scienceQuestions, sportsQuestions,
rockQuestions) and moved them to a QuestionDeck class, but failed to update the askQuestion()

method (lines 77-80) which still references the removed fields. The compiler errors are: cannot
find symbol variable popQuestions/scienceQuestions/sportsQuestions/rockQuestions in Game.java:77-

80. The fix requires updating askQuestion() to use questionDeck.nextQuestion(currentCategory())

instead of directly accessing the removed fields. The approval test cannot run until compilation
succeeds.



14:31:37 Game.java | PASS ) p

14:36:17 QuestionDeck.java PASS ) p

N N Y O

14:37:13 Game.java FAIL) V

APPROVAL TEST: FAILED

A J py -

/

14:37:57 Game.java (BLOCKED ) W

Agent hook condition was not met: The refactoring is incomplete and the code does not compile. The
edit removed the question list fields (popQuestions, scienceQuestions, sportsQuestions,
rockQuestions) and moved them to a QuestionDeck class, but failed to update the askQuestion()
method (lines 77-80) which still references the removed fields. The compiler errors are: cannot
find symbol variable popQuestions/scienceQuestions/sportsQuestions/rockQuestions in Game.java:77-
80. The fix requires updating askQuestion() to use questionDeck.nextQuestion(currentCategory())
instead of directly accessing the removed fields. The approval test cannot run until compilation
succeeds.

\

/

14:38:13 Game. java PASS ) p

)



Kleines B

eispiel: Mikado-Refactoring

Zerteile diese (2) hook: PostToolUse
Gottklasse. —> run—approval-test.sh
: 1) skill: mikado—graph
Baue dir (1) grap
hierfUr zuerst
einen Mikado-
Graphen auf

14:19:46 Game.java

14:23:11 Game.java

14:27:19 Game.java

Game class:
single-responsibility
orchestrator

Decompose Decompose Extract
roll() wasCorrectlyAnswered() QuestionDeck
/4 \ / (3) subagent:
Extract Extract Add generics to —> te St analys 1S agent

Category enum Player class

Fix ==
string comparisons

question lists

14:37:57 Game.java BLOCKED ) 'V

Agent hook condition was not met: The refactoring is incomplete and the code does not compile. The
edit removed the question list fields (popQuestions, scienceQuestions, sportsQuestions,
rockQuestions) and moved them to a QuestionDeck class, but failed to update the askQuestion()
method (lines 77-80) which still references the removed fields. The compiler errors are: cannot
find symbol variable popQuestions/scienceQuestions/sportsQuestions/rockQuestions in Game.java:77-
80. The fix requires updating askQuestion() to use questionDeck.nextQuestion(currentCategory())

instead of directly accessing the removed fields. The approval test cannot run until compilation
succeeds.

Fix off-by-one
in add()
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Anhang

Agentic Software Modernization Cycle

99



Agentic Software Modernization Cycle

4. Validieren

Fortschritt durch Tests, Checks
sowie Berichte messen und
Learnings fUr die ndchste
Ilteration aufbereiten.

3. Transformieren

Code, Architektur und Doku
Kl-gestUtzt verbessern sowie

das Team mit Tooling befdhigen.

100

1. Verstehen

Modernisierungsbedarf
erheben und gemeinsam
die Richtung festlegen.

2. Entscheiden

Agentische und klassische
Optionen abwagen und die
ndchsten Schritte priorisieren.



Agentic Software Modernization Cycle

Verstehen: Problemdefinition und Modernisierungsansatze

Strategy
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101



Agentic Software Modernization Cycle

Entscheiden: Workload-Design und Modernization Cases

Al agents

Al assistants

Guided Al

Transformation Tools

Humuon-based creation of formal
rules and recipes to perform
consistent, automated code

transfoermations

Al for Legacy Modernization: When and How to Use ),

Manual Work

Developers manually analyze,
reason about, and fix issues
(based on deep domain and

system knowledge)

Autonomous systems Humean-quided Al-bdsed task |Human-led detection of issues or
General orchestrate analysis, exacution for fixing code in anti-patterns, followed by
Idea transformation and validation of | smaller areas / clearly scoped localized Al-generated fixes
modernization workflows contexts within defined areas
Possible Cleanup ideation, multistep Summarizing code, generating | Identifying systemic issues and
refactoring planning, smaller tests & comments, renaming using Al to propose or apply
Use Cases bug fixing across code bases | identifiers, writing code snippets localized solutions
Control
i -- - o)
Risk
+iF + =
Breadth
++ (0] -
Accuracy
| reSlui o} o +
Traceability
= o] ++
Efforts
o] o] o}
Volume
i + - o}

INNOQ

Made by Markus Harrer (markusharrer.de), licensed under Creative Commons - Attribution-ShareAlike 4.0 International (CC BY-SA 4.0)

Framework migrations, API
upgrades, bulk renames,

Special issues like redesign of
critical parts of business logic or

The Landscape of Code Transformation Tools & Methods

High

Structural & Semantic Understanding

Low

Manual find &
change

Al agents

Structural

Plain text
search & replace

search & replace

(]
AST-aware
structural

transformation

Semantic o
refactoring "€t
tools

Low

Scale & Automation
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Warum sich iiberhaupt um Al kiimmern? Projekt / Idee Allgemeine Ki-Coding-Assistenz  Datum  23.07.2025
Wie Al umsetzen und was braucht es dazu?
Was wird uns Al kosten? Ersteller Markus Harrer Version v1.0
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Agentic Software Modernization Cycle

Transformieren: je nach Use Case umsetzen, z. B.

Verbessern von Bezeichnern

Adhoc Reverse Engineering

Scratch Refactoring

Design Speculation

Werkzeugbau
Sparring Partner




Agentic Software Modernization Cycle

Validieren: Umbauvarbeiten Uber die Zeit hinweg verfolgen

Our Application Refactoring - Constraint Violations

450

400

Beispiel:

300

N

50

Architektur-Refactoring
von "No Architecture” zu
"Hexagonal Architecture”-

50

200

==@=NonHexagonal Ty pesAndPackagesConstraint

=== AdapterM ustNotDependOnOtherAdapterConstraint === ApplicationMustNotDependOnHttpTypesConstraint

ApplicationMustNotDependOnDatabaseTypesConstraint|==e==ApplicationMustNotDependOnAdapterConstraint ==g==DomainMustNotDependOn3rdPartyLibsConstraint

==g==DomainMustNotDependOnAdapterConstraint ==@==DomainMustNotDependOnApplication Constraint === AllowedDomainModuleDependencyConstraint

==@== N onHexagonal TypesAndPackagesConstraint

https:/www.innog.com/en/blog/visualizing-progress-of- ApplicationMustNotDependOnDatabaseTypesConstraint

refactoring-into-hexagonal-architecture-using-jgassistant 104

e=g==DomainMustNotDependOnAdapterConstraint



