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Fragestellung

Die klassische Testautomatisierung ist noch unzureichend

Abhilfe durch generative Kl ist in aller Munde

Wir wollen aber das Rad nicht neu erfinden

* Beibehaltung der klassischen Automatisierungspraxis
e Flllen der Lucken mit Hilfe generativer Kl
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Wie geht das?
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Automatisierungslicken im Testprozess und ein Kl-Lésungsansatz

Fallstudie: Testanalyse mit Kl

Fallstudie: Testrealisierung mit Ki

Zusammenfassung der Erfahrungen
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+ Funktionalitat: Suche und Anzeige von
Inhalten des ISTQB® Glossars

» Webbasierte Dialoganwendung

I,SEIQB'

« Inkrementelle Entwicklung
» Automatisierung der Abnahmetests
« Testvorgehen: Kl-gestlitzte Testgenerierung aus Anforderungen
« MBT-Werkzeug: Harmony mit Kl
« GenAl-Modell: Anthropic Claude Sonnet 4.6
« Testausflihrung: Playwright

flif HARMONY

Tesl beller. [asler. cheaper

¥ Claude

G Playwright

» Testaufgabe: Abnahmetest im Wartungsrelease
» Verwendete Frameworks werden aktualisiert
« Keine neuen Leistungsmerkmale (Features)
 Testziel
» Zuverlassigkeit der Anwendung sicher stellen
« Testbasis
» Funktionale Anforderungen
+ Testansatz
» Umfassender Regressionstest aller Funktionalitaten
» So weit wie mdglich automatisiert
» Testorakel: Produktivsystem
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Wahlen Sie einen Begriff, um weitere Details zu
sehen

569 Ergebnisse gefunden e

| Alle Begriffe

AfB-Test
Ei Testansatz, um welches
von zwei Systemen bzw. welche von zwei
Komponenten besser abschneidet.

Abbruch

D i ige der
Durchfihrung einer Komponente oder eines
Systems.

Abnahmetest
Eine Teststufe mit dem Schwerpunkt zu bestimmen,
ob ein Systern abgenommen werden kann.
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Funktionalitat der Glossarsuche am Frontend — ein Szenario (1/6)
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We use cookies

We use cookies and other tracking technologies to
improve your browsing experience on our website, to
show you personalized content and targeted ads, to
analyze our website traffic, and to understand where
our visitors are coming from.

Change my preferences

19.03.2026 Kann KI die Automatisierungsliicke schiieBen?

11

Funktionalitat der Glossarsuche am Frontend — ein Szenario (2/6)

B < Search-I1STQB Glot B # Seach-KTQBGlossary X  + - o X
m C 0OA(D C QO A8g yistgb. & B % % & » =
2 @ A @ Erste Schrtte 3% [ Weitere Lesezeichen

= ™

We use cooki

We use cookies and

improve your browsi 590 Results Found @
show you personaliz(
analyze our website | | All terms

our visitors are comil

A/B testing
-

y ev
specified char

Change my prefi

abnormal end
The unintended terminat,
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se in which some actors with malicious intent are

causing harm to the system or
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acceptance criteria
The criteria
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Funktionalitat der Glossarsuche am Frontend — ein Szenario (3/6)
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| Matching name

bug hunting
Atest approach in which gamification and awards for defects
found are used as a motivator.

debugging
The process of finding, analyzing and removing the causes of
failures in a component or system.

| Matching synonyms

defect

An imperfection o deficiency in a work product where it does
not meet its requirements or specifications or impairs its
intended use.

defect report
Documentation of the occurrence, nature, and status of a
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| Matching name

bug hunting
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found are used as a moti

debugging
The process of finding, al
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defect
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Documentation of the o
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Search settings

| search in Attributes

D

Select all
Name
Abbreviation
Definition
Synonyms.

Reference

| Also display in a second language

(None

| Filter for terms used in a syllabus

(o

xact matches

Kann KI die Automatisierungsliicke schlieBen? 14

14



15

16

19.03.2026

¢ @ « C 08(D ¢ C O 8 gosayistaborg B % 2 & >

B | © Seach-1STQBGlossary X+ - o x

@ Erste Schritte % [ Weitere Lesezeichen

B | © search - 15708 Glot B | < search- 15708 Glog B | = Search- ISTQB Glod B |« Seach- 15108 Giof
o C 08¢(D cC oB{me->C 08
=l i @b 8 @esl @ L a L] =l
= (a

We use cooki|
Clickon a term tosee r
We use cookies and (

improve your browsi 590 Results Found
show you personaliz(
analyze our website { | All terms

our visitors are comil

A/B testing
«eoe
statistically evaluated to {

specified characteristics.
‘Change my pref(

abnormal end
The unintended terminal
or system prior to compl

abuse case
Ause case in which som(
causing harm to the syst|

acceptance criteria
The criteria that a work p
the stakeholders.

Search settings

| search in Attrib,

[ selectall
| Matching name fr—
Abbreviation
bug hunting
Atest approach in whicl O oefinition

found are used as a mol

debugging

The process of finding, a
failures in a component 4

| Matching synonyms.

defect

An imperfection or defi
not meet its requireme
intended use.

defect report
Documentation of the

i
Synonyms.

O reference

Search settings

| search in Attributes

[ selectall
O name
Abbreviation
Definition
Synonyms.

O reference

| Also display in a second language

(e

| Filter for terms

| Filter for terms used in a syllabus

(g
.

ey

n

Exact matches fir

19.03.2026

Kann K die Automatisierungsliicke schlieBen?
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« 3.2.1.1 In the search settings, group 'Search by attributes', the user can select the attributes name, abbreviation, definition,
synonym, reference in any combination.

« 3.2.1.2 In the default search settings, the attributes “Name”, “Abbreviation” and “Synonym” are selected, the others are not.
« 3.0.3 At the beginning of a browser session, the app uses the default search settings.
« 3.2.1.3 The user can select or deselect all attributes with a toggle checkbox 'Select all'.

« 3.2.1.4 Given a search text is entered, when the user edits the search settings and saves them with the button 'Apply’, the app
will search for the search text in the attributes selected.

« 3.2.1.6 When a search text is entered, the fuzzy search behavior and the structure of the search result list are the same as
described in feature 3.1 (Text search with default settings).

« 3.2.1.7 Given an empty search string, the search result is the same for any choice of attributes in the search settings.
« 3.0.6 The user can end editing the search settings and return to the search by selecting one of three options:
« Cancel - the search settings will not be changed. The search results remain unchanged.

« Apply - the search settings will be changed and applied. The search is re-executed with the new settings and the new search
results are displayed.

« Reset - the search settings will be changed to the default values. If needed, the search is re-executed with the default settings
and the new search results displayed.

|(D|e im Szenario Uberdeckten Anforderungen sind hervorgehoben)

A" FrIr—— - e x

LGt B - Qo

B Wit Favorten

€ C Qomn

© 3.21 Search by attribute - e v
Requirements 8 I & o m m = = - % Analysis %

Py TE—— |-

The search context is relevant for this feature.

32110 ings. group ‘Search select th
sbbreviation, defntion, synonym, referenca in any combination.

3212 i “Name”, "
selected, the others are not.

303At jinning of a browser session, ing:

3213 The user can select or deselect all attributes with a toggle checkbox ‘Select all.

3214 Gi is entered, it the search
the button Apply’, the app wil i
3216 When a search text is entered, the fuzzy ior and

result list are the same as described in feature 3.1 (Text search with defauit settings).

3217 Given an empty search string, the search result is the same for any choice of attributes in the
search settings.

3.0 The user h settings and ing one of
three options:

* Cancel - ings wil ™
+ Apply - the search iilbe pplied. Th his d with the

new
* Resst- i values. If needed, the search s re-

T Requirements B P Anaysis

19.03.2026

TB




19.03.2026

19

€ ca
@ | Bauw

©3215e
Requireme
The search ¢t
3211 Inthes
abbreviation,
3212Inthe
selected, the
303Atthet
3213 Theus
3214 Given
the button A
3216 When.
result list are
3217 Given:
search setting
3.06 The use
three options
o Cancel - th
* Apply - the

new settiny
* Reset - the

executed v

T Requirement:

20

| W32 Seasch by atebute — Hacm. X[

U I aR—
— MR e—

cca
= [t € @ © (@

© 3.21 Search by attribute

Requirements B I S o H H = = —
The search o

h context is r hi
- The search context is relevant for this feature.

3211 group*” v . the user can select the attributes name,

3212Inthe!
selected, the 3212 i i “Name”,
selected. the others are not.

303Atthet

3034t browser session, the the default

and “Synonym" are

-a B ABWG () Gossyape [JGTE [JST08 b bing [ LnkedicEinogge [ Konlererzen () Hamony

X Analysis o @

@ No anomalies

3213 Theus

32134 Select aif the taggle
are currently ynselested, or deselects all attributes if all are currently selected

3214 Given

3214 Given
the button A

itany

, when the user edits
3216 When

nd saves them with

the button Apply’, the for the search text

result list are

3216 When

aznd) | result list are

¥
1 (Text search
catii] 31 (Text sear

3217 i i w

the search

settings).

306 Theuse

reh setti
thvee options g:a

306 The user i ings and &
= Concel-th| e cptions:

= Apply - th

new setting + Cancel - ings wi The search

= Reset-the = Apply - ings wil 9
executed v i i isplay

« Reset - the search settings will be changed Th hi

with the

wiith the default settings and the new search results displayed.

0 Requiremant R
T Requirements.

v}ﬂms—amm-.n.-“x + @ X
- I 321 Sesch by atiads — Hoar X | S - e x
€ C o= 4
hity chat
e © GG ERIR-NE- I S - ]
_ © | OAaws O Gousyapr 166 (IS8 b by [ Urkedinitiogge.. [ Koereraen [ Hamony € Welere Fasrnen
Requi © 3.2 Search by attribute o = v
Requirements & I & © i = * Analysis o & x
The search cc -
— The search context is relevant for this feature. Seloct all toggle behavior major)
abbreviation, 3211 In the search settings, group 'Search by attributes’, solect 3 of the ‘Select alf toggle is ambiguous. When some attributes are aready
jation, definit i i selected and the user clicks ‘Select alf, it's unclear whether it should select all remaining
S212ithe § . B . attributes or deselect all currently selected anes. This could lead to different implementations
selected, the 3212 “Name", and “Synonym" are with opposits behaviors.
selected, the others are not.
303Atthet ‘Select al’ “When clicked, il attributes if any are.
3.0.3 At the beginning of a browser session, the app uses the default or deselects al
3213 Theus
2146 3213 The user can select or deselect all attributes with a toggle checkbox Select all.
thebutton’A 3214 Givena  when the user nd saves them with Peet bulicn sesrchsmeution cerxifion mwjer)
1216 the button ‘Apply’, the app- for The condition “if needed fof re-executing the search when Reset is clicked i ambiguous. It
"m"u:n it J someh text is . unclear whe the search re-execution i needed versus not needed. Ths could resuttin
y < behavior Reset h doesn't
i result list are the 3.1 (Text search
3217 Given: — e e
ine | 3217 i is the same for usksos. The sewch i ot displayeet
search setti
3,06 The use g
ions 306 ing ings and rety Mo attributes selected scenario (major) x
three options:
* Cancel-th ppens no attributes ted. C
* Apply -the e Cancel - the not be changed. The i hanged. all attributes. and if so, what happens when they attempt to search with no attributes
new setting = Apply - the search settings will be changed and applied. The search is re-executed with the selected? This could lead - some might prevent deselecting all
* Reset - the ir isplay attributes, others might allow it but handle the search differently.
executedy o Reset-xm?eumh g will -\ves“lvm-fM & o g ‘A loast. e e e
the default sea deselect the last selected”
Empty search attribute independence (major) x
B Requirement: Thi Logically. searching bd
0 Requiremants B # Anaysis

PGl § v Mo

) Welter Favorten

left

T e

~ 2 discarded anomalies

10



21

22

19.03.2026

| 321 Seaccn by st — b X | - e x

€ 0 QBm

@ | WG P GesuyApe [IGE [IST08 b bing ) UnkedwBniogge.. () Kenkereraen (] Harmony

© 3.2.1 Search by attribute
Requirements B I & ¢ H H = = —
The search context s relevant for this feature.

32110 group” . the
user can select the attributes name, abbreviation, definition,
synonym, reference in any combination.

3212 In the default search settings, the attributes "Name”,
“Abbreviation” and “Synonym” are selected, the others are not.
303t of a browser

default search settings.

3213 A 'Select alf toggle button is provided, When clicked,
the toggle selects all attributes if any are currently unselected,
or i 4

3214 Gi text is entered, its the
search settings and saves them with the button "Apply’. the
app will search for the search text in the attributes selected.

3.2.1.6 When a search text is entered, the fuzzy search
behavior and the structure of the search result list are the
same infeature 3.1 (Text search with default
settings).

3217 Given an empty search string, the search result s the
same for any choice of attributes in the search settings.

3.0.6 The user can end exiting the search settings and return

+ Cancel - the search settings will not be changed. The
search results remain unchanged.
O Requirements
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The search context is relevant for this feature.

3211 seftings. group y attributes’, the
user can select the attributes name, abbreviation, definition,
synonym, reference in any combination.

3212 In the default search settings, the attributes "Name”,

“Abbreviation” and “Synonym’ are selected, the others are not.

303 At the br
default search settings.

3213 A'Select all' toggle button is provided. When clicked,

f 8 browser session,

the toggl ibutes if any
o ol ifall

3214 Givena search text is entered, when the user edits the
search settings and saves them with the button ‘Apply’, the
app will search for the search text in the attributes selected

3216 When a search text is entered, the fuzzy search
behavior and the structure of the search result list are the
same as described in feature 3.1 (Text search with default
settings).
3217 Given an empty search string, the search result is the
same for any choice of attributes in the search settings.
3.0.6 The user can end editing the search settings and return
to the search by selecting one of three options:
o Cancel - the search settings wil not be changed. The
search results remain unchanged.
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=== ACTION-STATE TEST DESIGN DECISION ===

ired. Multi- ions identified;
(1) ‘click Apply button' - when are modified, it i
f.apply_new_settings()); when intai in_current _searchi))
(2)click C: - alway _cancel_changes())
(3) ‘click Reset button' - always resets to default setti a f_reset_to_defauits())
(4) ‘click ggle’ - selects. ion f_select_all_attributes()); when all selected

deselects all (computation f_deselect_all_attributes())

=== STATE CONSTRUCTION ALGORITHM ===
Initial state: SEARCH SETTINGS DEFAULT {Name, Abbreviation, Synonym selected)
H SETTINGS DEFAULT, possible acti
- ‘modify attril i ) H SETTINGS MODIFIED

- ‘click Select all toggle’ (multi-outcome): with some unselected, invokes f_select_all_attributes() - NEW computation. Creates
implicit state SEARCH SETTINGS ALL SELECTED

- ‘click Apply’ (single-outcome): no changes, stays in SEARCH SETTINGS DEFAULT

- ‘click Cancel/Reset (single-outcome): retums to search

=== FINAL SET OF STATES ===

S = {SEARCH SETTINGS DEFAULT, SEARCH SETTINGS MODIFIED, SEARCH SETTINGS ALL SELECTED, SEARCH SETTINGS ALL
DESELECTED, SEARCH RESULTS WITH NEW SETTINGS, SEARCH RESULTS UNCHANGED}
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Testdesign O > O B B H i« hv | Regenenate

Phase B: Cross-state transition - select individual attribute
© select <

Testing state SEARCH SETTINGS MODIFIED - covering remaining transitions.
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From SEARCH SETTINGS MODIFIED, enumerate all possible actions:
Missing(SEARCH SETTINGS MODIFIED) = {(modify more attributes, SEARCH SETTINGS MODIFIED), (click Apply, SEARCH RESULTS WITH NEW SETTINGS), (click Cancel, SEARCH RESULTS
UNCHANGED), (click Reset, SEARCH SETTINGS DEFAULT), (click Select all toggle, SEARCH SETTINGS ALL SELECTED or SEARCH SETTINGS ALL DESELECTED)}

Phase A: S: i ribu
© deselect attribute >
O select @
1 Phase B: Cross-state transition - click Cancel
(=] = i i

< all modifications reverted
= settings back to default.

Extreme Value g 9 y
COOKIESACCEPTED  — +
1
§ 9 & et ol
O deselect Name and Abbreviation attributes <> Name and
3 S —

= no attributes selected

© solect only % only
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© 3.2.1 Search by attribute
Tests (15)
3SBA1  35BA2  3SBA3  3SBA4  3SBAS  3SBAG  3SBA7  3SBAS  3SBAS  3SBAI0  3SBAM  3SBAI2  3SBAI3  3SBAM  3SBAIS
3SBA1 - 3.0.3 At the beginning of a browser session, the app uses the default search settings - 3.2.1.2 In the default search settings,

1> and Synonym are selected - 3.2.1.1 User can select attributes in any combination - 3.2.1.4 When user edits settings and saves with Appl)
selected attributes

(COOKIES ACCEPTED  —

3.0.3 At the beginning of a browser session, the app uses the default search settings

3212 Name, and Synonym
O donothing#1 = app starts with default search settings = search setti lialog shows Name, iation, Synonym selected
3.2.1.1 User lect il inany

O open search settings dialog = search settings dialog opens < Name, Abbreviation, Synonym selected; Definition, Reference not selected

© deselect Name attribute <> Name attribute deselected

O select Definition attribute <> Definition attribute selected

3.2.1.4 When user edits settings and saves with Apply, app searches in selected attributes

O enter search text 'string occurring 1-10° <> search text entered in field

O click Apply button = search settings applied = search executed with modified settings = search results displayed for iation, Synonym, Definition attributes only

D Requirements - Testdesign # Sketch = Tests(15) | & Statechart ] /\

Automatisierungslicken im Testprozess und ein Kl-Lésungsansatz

Fallstudie: Testanalyse mit KI

Fallstudie: Testrealisierung mit Ki

Zusammenfassung der Erfahrungen
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& Automate ) Runs
@ Dashboard 1Star
& Cortat | Testdesign O > O B @ X Tests @)
FEATURES H & hv | @ Regenerate =
1Start D - | . . = 151 - 2.2.1 Cookies may be used if the user
S TADeE ¥ 221 Cookles may be used if the user agrees auser starts a session with the generic
default i =E
3 Search @ start session with generic url ¥ Search, default options, empty search
3.1 Text search with default opt... “ cookie consent dialog appears
312E search
e, # accept cookies
32 Search by attribute % session started with default settings =& o
32.2 Search by Syllabus session starreowrm coonies (@) + FIT session with genericurl = Cookie consent dialog appears
B 222 When ~ acceptcookies # session started with default settings
= ”"”f"’;"""'""""ﬁ‘"“‘ : When a user starts a session with i ication g
Result ist S naesan e fu‘ ':y; ::;:: “ﬂ“l’: i;"" wﬂ:‘w":n ult settings: language = English, function = Search, default options, empty
3.4 Term details “ langu | settings: English language. Search =h string
3.4.1 List item details # funct "umi:-"- default options, and empty T session started with default settings = language = English
search string.
3.4.2 Change history details * dofay function = Search =+ default options applied < empty search string
20Uz . ’mm‘_ St - When a user starts a session with function = search, the app performs it with
i e — an empty search string
v ’
p 2.2.4 When a user starts a session with fu . —— - 5 shikig
+New feature :
@ perform search with empty search strii  ** 9efault search results displayed
bzt el an Lo “ search executed with empty string.
2 Members % default search results displayed
= Integrations. A
= Parameters  2.2.1 Cookies may be used if the user agrees  * :
+ e— .
{) Commands < T Requirem. P Anom. b Testde. #Ske. B =Tests(4) A Statechart /\
i e

« Das MBT-Werkzeug sendet die abstrakten Testschritte mit Schliisselwértern auf Anwendungsebene
an die Kl

+ Die Kl sucht die entsprechenden Aktionen und Verifikationen an der Testschnittstelle sowie
passende Testdaten und generiert die Automatisierungsskripte

» Harmony nutzt die Aria Snapshots von Playwright
» Das Testautomatisierungswerkzeug (Playwright) fihrt die Testfalle aus

)
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@ [> 3.2.1Search by attribute T
Test design c:)n_ynr«u:p. x m

€ o RGN o

do nathing #1
© app starts with default search settings
& &
SEARCH SETTINGS DEFAULT

5 open search settings dislog
< search settings dialog opens
© Name, Abbreviation, Definition,
SEARCH SETTINGS DEFAILT
O deselect Name attribute = Name sttribute desalected
| seamonserrmes moomo
-]

INo browser pages open.

‘select Definition attribute > Definition attribute selected
SEARCH SETTINGS MODRIED

3214

S
!

enter search text 'string occurring 1-10"
> h i

click Apply buttan

@ search settings applied

% search executed with modified settings

* jation, Synonym, .

L SEARCH RESULTS WITH NEW SETTINGS. E .

b Testcesion | » Dofintiors G Faes 5 Testa (15) 5 ©browser = Seectors
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© [> 321 Search by attribute
T Jestdesign 0> O m ® nu-hv_.

€& [> 321 Search by attribute
Testdesign O > O ¢

> 303 browser setting
T 321 N
do nothing #1
< app starts with defaut &
© sesrch settings dislog e
SEARCH SETTINGS DEFAULT
. % which shouid have no effect on the appication sate.
3241 User ean select atl e ey
& opensearch settings (
© search settings dia F y
© Nome, Abbreviatio Pass  Fail swunn o
© P settings >
< deseloct Name attrib % . . =
T e e e s g
+
© select Definition attrit
| Pt o 3211 User can select atributes in any combination P —
3.2.1.4 When user sdi . apen search settings dialog
0 March eottron A o e J S L S
O enter search text s © Neme, it Definition, Ref select o
in
[ >
© click Apply button o deselect N < N —_—
53 )
@ > sttribute > Definiti bute selocted
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Automatisierungsliicken im Testprozess und ein Kl-Lésungsansatz

Fallstudie: Testanalyse mit KI

Fallstudie: Testrealisierung mit Ki

Zusammenfassung der Erfahrungen

+ Nur Anthropic Claude Sonnet war fiir die
Anforderungen von Harmony geeignet

» Die anderen versagen bis heute an jeweils
verschiedenen Stellen

+ Blieben hangen

« Konnten die Anforderungen nicht reviewen .
+ Halluzinierten

» Haben viel zu viele Testfélle generiert .
« Konnten Testverfahren nicht anlernen

« Hatten kein verstéandliches Reasoning 2

+ Copilot war beim Unterstutzen des Promptens
sehr hilfreich .

Fiihrende GenAl-Modelle & Tools fir Code

GitHub Copilot (basiert auf OpenAl Codex/GP T-40): Ein weit verbreitetes Tool zur
Cod und -G

Q. @ TheBlue.ai=3

OpenAl GPT-40 /| GPT-4-turbo: Lei: LLMs, die far
Aufgaben, Code-Refactoring und das Erklaren von Code verwendet
werden. a Golem Karrierewelt +2

logische

Anthropic Claude 3.5 Sonnet / 4.5 Sonnet: Gilt aktuell als eines der fiihrenden
Modelle, oft fiir hohe igkeit bei

P . a

Google Gemini 1.6 Pro/Flash: Googles multimodales Modell, das in Tools wie
Project IDX oder Android Studio integriert ist, um Code zu generieren und zu
analysieren. o Golem Kamierewel +2

QD P C ): Ein von AWS entwickelter KI-
Assistent, der speziell fir Cloud-Anwendungen und Java/Python-Entwicklung optimiert
ist. @ TheBiue.ai+1

Tabnine: Ein auf Datenschutz fokussierter KI-Code-Assistent, der lokal oder in
privaten Clouds ausgefihrt werden kann. @ Heise Business Services +4

Mistral Al (z.B. Codestral): Ein europaisches Modell, das speziell auf Code-
Generierung spezialisiert ist. o Golem Karriereweit +1

Ollama: Ein Framework, um Open-Source LLMs (wie Llama 3 oder Mistral) lokal fur
die Entwicklung zu nutzen, was

datensc

@ +3

(p
—
o)

16



19.03.2026

+ Die marktgéngigen LLM's kénnen Testverfahren nicht korrekt anwenden

« Umfangreiche textuelle Systemprompts werden fir Testanalyse und Testrealisierung benétigt, z.B.
fr:

» Reviewen der Spezifikation
+ Auswahl und Anwendung von Testverfahren
+ Erstellung von Testablaufen
< Automatisierungsstrategie
+ Auswirkung der Beispiele muss beachtet werden

IID

» Ein geeignetes Kl-basiertes Werkzeug macht Testanalysten um ein Vielfaches produktiver
» Testbasis eines Features in 30 Sekunden gereviewt
« 8 Testfalle aus einem Feature in weniger als 1 Minute generiert
+ Kl-basierte Testautomatisierung lauft schneller als manuelles Skripten
» Testanalysten missen nicht kodieren oder automatisieren
» Testanalysten miissen dafir prompten kénnen
 Testanalysten werden durch die Kl nicht ersetzt
* Human-in-the-loop unverzichtbar

)

|
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