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Random Forests

- Aggregation

- The Power of Algebrais Decidion Diagrams

- Explanation

- Abstraction and such

- Verification

- Pre/Post-Verification as Infeasible Paths Reduction



Decision Trees - Algebraic Decision Diagrams
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Algebraic Aggregation
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The Aggregate
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Infeasible Path Elimination

« Predicates are not independent

of each other —

- E.g.: petallength<2.6 =
petallength < 4.95
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Model Explanation (18 nodes)
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Class Characterization

« Given: Class ¢

« Restrict model explanation to part
that is relevant for class ¢

- BDD: Class c vs. all other classes
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Outcome Explanation
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Pre/Post Forest Verification for Free!l!!

« |Input: x

« Random Forest: f

- Precondition: ¢

« Postcondition: s

- Verify: Vx.p(x) = Y(f(x))

« Robustness: Vx'.distance(x,x') < e = f(x) = f(x")

- Chebyshev distance: D¢pepysner = max; (I x; —y; 1)
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* |nput1:

o petalwidth =0.75 A Iris-setosa

o petallength =2.45
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Forest Gump PR oo
https://demo.forest-gump.k8s.ls-5.de/ https://gitlab.com/scce/add-lib
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Deep Neural (ReLU) Networks

Transfer
Everything can be done here as well
We have a Richer Algebra (DNN Composition)
Variable Ordering hurts
Essentially we are Dealing with Trees

There is a solid Scalability Wall

DNN Equivalence up to Epsilon

Visual Verification via Concolic Execution



Learning a PLNN — Solution |
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Analyzing PLNN — Algebraic Approach
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Analyzing PLNN — The Difference
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Analyzing PLNN — The Difference
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Analyzing PLNN — Equivalence up to
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Classification: Requires a threshold

\
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Classification
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Classification
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Robustness Verification (also Pre/Post)

* Abstract interpretation of our Typed Affince Decisions Structure (TADS)
* Precise: Convex Polyhedra (the result of ReLU)

* Rough: Hypercubes

* Better: Zonotopes

* Powerful: Star Sets

We also hit the VNN-Wall

Our Open Sources Library (RUST):
* https://github.com/Conturing/affinitree



Visual Validation

DNN specification

".npz" file

decomposition
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Piece-wise Linear Functions (PWL)

Decision Surface Decision Boundaries



PWL Activation Functions
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PWL Neural Networks
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AffTree Example — Image (PWL




AffTree Example — Preimage Partition
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Fairness Example

* Scenario: Loan Approval
* Features: Yearly Income, Age, Gender
* ML model: Deep Neural Network

* Trained on biased dataset
* In reality not always know

e Question: Is the DNN biased?



Technique — Slicing / Concolic Execution

Preconditions
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Fairness — Decision Boundaries

Male Female

Loan Approval
Bl Reject
[ Accept

Income

Age Age



Adversarial Examples
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Pruning Infeasible Paths
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Language-Driven Engineering (LDE)

1. Use of Domain-Specific Languages (DSLs):

* Tailored syntax and semantics for particular application domains.

* Enhanced expressiveness for domain experts not familiar with traditional progamming languages
2. Modeling and Code Generation:

* Automatic generation of code from high-level specifications.

* Use of models as primary artifacts of the development process.
3. Abstraction and Automation:

* High-level abstractions to simplify complex systems.

* Automation of routine and error-prone tasks.
4. Collaboration between Domain Experts and Developers:

* Enhanced communication through shared DSLs.

* Domain experts can contribute directly to software development.
5. Iterative and Incremental Development:

* Rapid prototyping and iterative refinement.

* Continuous validation of models against domain requirements.
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Low Code/No Code System Development
DSL-supported Mindsets

Formal Methods-Based Control

Now also with (Domain-Specific) Natural Languages

s W

Viewpoint:
LLMs are considered Programmers!
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Contextual Domain Information:
® Expected Output

Frame ® Functions to implement

® Functions/variables available




Graphical
Model

Generate

¢ S

Your task is 1o 11l In code as | :
part of a larger |ava code

bage.You can fill in multiple
blocks, each having a specific
purpose.

Purpose of your code: Fill in
he game logle based on & text

prompt. Transitions are already
implemented.

Prompt
Frame

Your task is to fill in code as part of a larger JavaScript code base.
You can fill in multiple blocks, each having a specific purpose.

Larger context for code: a point-and-click adventure with state
transitions. All code that you write is part of a game with
attributes states=["leftRiver", "rightRiver"] and currentState
which holds the currently visited river side and is therefore one
of either values of states. These attributes are already written
and you can safely assume that the rest of the code works as
intended.

Purpose of your code: Fill in the game logic based on a text prompt.
Game objects beside states and currentState should be objects
having a name, and potentially multiple transition objects that
contain a screen property which is the name the transition camn be
triggered on, and a function property which is the tramsitiom
function for this screen. Game objects are considered present imn a
state if they possess the currentScreen property of the state.

The code blocks for you to implement:

// [...], see Listing 2

Prompt: // [...], see Listing 3

Answer as follows: Write down ONLY the filled in code blocks with the
code that you seem fit. Add comments if you want but do NOT explain

anything about the code, your answer should ONLY contain javascript
code.




Your task is to fill in code as part of a larger JavaScript code base.
S0C + You can fill in multiple blocks, each having a specific purpose.
' Generate
Larger context for code: a point-and-click adventure with state
_ ~ . , , ,
s —LF
function initVariables () {
// state objects should be of the following form
Graphical ;; thzs.gameDbJects = [
Model , ,
p // name: ’someName’,
— // currentScreen: ’someState’,
// transitions: [
;:::::01 your code: Fill in / / {
B s e ey // screen: ’someState’,
// function: () => ()
// ¥
T // 1,
Prompt /1 }
Frame / /7] ) o
// they can possess multiple transitions and are only
P // rendered on screens they have transitions for
A this.gameObjects = []; // £ill in
¥
function checkWin() { // £ill imn }

function checkLoss() { // £fill in }



On the left side of the river there are a :
wolf, a goat, and a cabbage. e

The game is won when each object is E e =4 4 3
moved to the right side of the river. T —
The game is lost if the wolf and the

Generate
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Graphical
Model Code

goat are on the same side of the river,

while the player is on the other side, or
if the cabbage and the goat are on the e
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rompt. Transitions are already

You can only take one item

is on the other side. winyosomeserces | Embed in
once. The game Is won, If all
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Description
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You can only take one item
with you to the other side at
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Items are on the other side of
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Embed in
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Purpose of your code: Fill in
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Description

¢ S

‘Your task is to 1l in code as | >
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base. You can fill in multiple
blocks, each having a specific
purpose.

Purpose of your code: Fill in
the game logic based on a text
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Modeling & Generation
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Model
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Description

O

Your task is 1o 1l In code as | }
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blocks, each having a specific
purpase.

Purpose of your code: Fill in
the game Ingle basad on & text
prompt. Transitions are slrsady
implemanited.

¥ou can only take one fem
with you to the other side at
onee. The game is wan, If all
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Extending
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_______________________________________________________________________________________________________________________________

Behavioral
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Learning
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Prompt Frame

‘Your task is 1o flll In code as
part of a larger |ava coge
base. You can fil in multiple
blocks, each having a specific
purpose.

Generate

Purpose of your code: Fill in
ne game logic basad on & texl
t. Transitions are siready

You can only 1ake one item
prompt.
implemented.

with you to the other side at
once. The game 15 won, If all
Items are on the other side of
the river.

Embed in

Natural Language
Description

Generate

&)

Graphical Model

Application
Code

Daniel Busch et al. “ChatGPT in the Loop — A Natural Language Extension for Domain-Specific Modeling Languages”.
In: Lecture Notes of Computer Science. Vol. 14380. Springer, 2023.
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Prompt Frame

‘Your task is 1o flll In code as
part of a larger ava coge: B

base.¥ou can fill in multiple
blocks, each having a specific
purpose,

\ Purpose of your code: Fill in

H ne game Iogic ke On A Tex
LI e TG E mbed In prompt. Transitions are already
with you to the other side at L Implemented.

once. The game 15 won, If all
Items are on the other side of
the river.

Natural Language
Description

Graphical Model
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Prompt Frame

You are provided with prompt frames. The prompt frame is
wrapped into "BEGIN PROMPT FRAME" and "END PROMPT
FRAME". The prompt frame includes ALL text AND code.

These prompt frames should be used for yourself to

Natural Language . . . - .

Description ; provide you with information to get a desired code
output for an input scenario.

You can only take one item Embed in

with you to the other side at
once. The game |s won, If all
Items are on the other side of
the river.

Generals Your overall task will be to modify the given prompt
% u B frame so that you output a modified prompt frame for
- < another programming language instead of the given
prompt frame.

Graphical Model

Answer only as follows in two interactions:

1. First, output only the programming language for which
the given prompt frame seems to be made, and ask the
user which programming language you should migrate the

¢ prompt frame to.
2. After receiving the user’s answer, display only the
Generate migrated prompt frame and no additional text.




Hilf mir auszuwihlen Vergleichen Sie Designprinzipien

Mamen brainstormen Planen Sie eine Reise
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Application
Code



Difference Automaton

lick goat-leftRiver click goat-rightRiver

lick rightRiver-empl dlick leftRiver-empty

E
Ll\ ick cabbage-leftRiver

bage-rightRiver

dlick goat-leftRiver

click goat-rightRiver

lick leftRiver-empty
lick cabbage-leftRiver
lick wolF-leftRiver

click wolf-rightRiver lick wolf-leftRiver lick wolF-rightRiver

click wolFleftRiver

clickrightRiverempty  clickyatage-leftriver  click leftRiver-empty

lick rightRiver-empty lick cabbage-rightRiver

lick leftRiver-em,

click goat-leftRiver

click goat-leftRiver]

lick leftRiver-empty

Source System Target System

dlick rightRiver-empty




Brief Personal History
Verification and Explanation: Concepts and Scalability
Random Forests

Deep Neural Networks

Al-Assisted Programming

LLMs as part of Language-Driven (Softwareware) Engineering
Malwa: A Tool for Fully Automated Model Inference

Conclusions and Perspectives



Automata Learning

Active Automata Learning

—@

Black-Box System Model
(Web Application) (Mealy/Moore Automaton)




Mewmbership Query

!
AL 5

—
Mapper <=>O
We € Zzi Ve € QE
w

~

Black-Box System
(Web Application)

% 3
—®
vEQN el
a\ 0\
Output

Equivalence Query

T - -=- Hypothesis
(Mealy Automaton)




[ Alphabet Definition ] [ Learning Setup ] [ Behaviour Model

[ Cloud Native ] [ Test Generation ]

[ Model Checking

[ Difference Automata ] [ User Acceptance ] [ Cl /CD Integration




where does the
mput alphabet
come from?

Alphabet Definition

Actions

a m Edit Deleste B X &

o =t | vaces | oite

)
.

7 1
1
Q, Search a symbo! ! Click on "#login®
/ : (W) .
! Output on error Failed (1) Control bst t | |
B O Dpefault group I 1 i error: rated | on rO Over a S rac Ion eve
Vi 1
1 Clear input “input[type="email’]"
O close project ! 1 O 2
r 1 Output on error: Failed (2)
O create pmjl.-::lq.\"‘r 1
I._ _______ \ : o Fill input “inputftype="email ‘" with *{{Semail}}"
. . 3
: - login & : : Output on error: Failed (3)
“““““ A 1
U logout \ 1 o Clear input ‘input[type="password‘]®
\ 1 4
O open project \ 1 Output on error: Failed (4)
3 1
O register & ‘\ 1 o Fill input “inputftype="password']" with “{{Spassword}}"
1 5)
\\ 1 Output on error: Failed (5)
- v A
CRERL A : Click on "button’ element with text *Login” in element "body".
\ O s © =-
& Output on error: Failed (&)
O reset & \ : Output on error: Failed
A
\
[ reset, create account & vl Wait until the text "You have logged in” is present in element "body" for a maximurm of 10s.
Al an O =-
Output on error: Failed (7)
reset, create account, create proj W S GEm S SE SED ES SN SEN EN SEN GEN SN S SEN GEN S S G SN SN SN SED SEE S S G S S S G S S S S S e
O t, creat 1, create projbem

m
O
i
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Learnability-

Align alphabet modeling with applicati



Status Quo

Knows HTML & CSS m

n
B =

Code Dep|0y Test

Knows HTML & CSS

Defines alphabet

Implements mapper

Specifies system
properties

Lx«& a )




Left Shift

Knows HTML & CSS m

Defines alphabet
in HTML

Specifies system
properties

Code Dep|0y Test



Instrumentation

-

1
2
3
4

<button data-lbd-action="Click"
data-lbd-name="the-button">
Click Me
</button>

N\ click the-button / p(DOM;) N\

Sl 3 e e

Make interaction points visible

Control semantic of input alphabets

Projected DOM represents system output

1

2 Keep me,

<span data-lbd-keep>
please.

3 </span>

Control DOM projection

todos

What needs to be done?

<

v) Deresesareh
() Publish-papers
Write dissertation

1 item left | Al Active  Completed

Double-click to edit a todo

Created by petehunt

Clear completed

H | Elements Console Sources Network Performance Memory Application Security Lighthouse

r
<html lang="en" data-framework="react">
P <head> = </head>
¥ <body data-1lbd-stable="true"»
w<div id="app">
w<¢section class="todoapp"»
¥<div data-reactid=".8">
¥<header class="header” data-lbd-group-container="create" data-reactid=".0.0">
9.0.0">todos</h1>
‘create” data-lbd-order="2" data-lbd-action="Submit" data-lbd-name="create-for

<h1 data-reactid

v <form data-1bd-gro
m* data-lbd-condition="1bd.canCreateTodo()" data-reactid=".0.0.1">

<input class="new-todo" placeholder="what needs to be done?" value data-lbd-group="create” data-

1bd-order= data-lbd-action="SendKeys" data-1lbd-value="Apples"” data-lbd-name="create-input"”
data-reactid=".0.0.1.0">
</form>
</header>

¥<section class="main" data-reactid=".e.1">
<input id="toggle-all" cla "toggle-all” type="checkbox" data-lbd-action="Click" data-1bd-name="to
gele-all” data-reactid=".0.1.0">
P ¢label for="toggle-all" data-reactid=".8.1.1"> s </label>  fiex
ata-reactic 9.1.2">
act ".0.1.2.$b25182¢f-f795-4d46-99f1-93c1140de6c2">
group-container="delete" data-lbd-repeated="true" data-reactid=".0.
1.2.$b25182¢f-f795-4d46-99F1-93c1148de6c2.0"> o= </div>
<input class="edit" value="Do research" data-reactid=".0.1.2.$b25182cf-f795-4d46-99f1-93c1140de

6c2.1">
</1i>
v<li class="completed" data-reactid=".0.1.2.$b46b5f50-5343-4631-9455-efac144bca27">
> edi ="view" data-lbd-erqup-contain delete” data-lbd-repeated="true" data-reactid=".e.

click the-button / 0cf0d3180cedec4122752f30d28dbea8

\irta dissartaion
Diafand gissartaticn

Tako anap

f— P —

c144bca27.8" > = </divs
papers"” data-reactid=".8.1.2.$b46b5f50-5343-4631-9455-ef9c144b

23238b-d120-4406- boaf-dedaf247bd91™> = </1i>

" data-reactid=".0.2.@"> = </span>

ita-1bd-name="show-all" data-1lbd-action="Click" data-reactid=".

pan>

d-name="show-active" data-lbd-action="click" data-reactid=".e.

Ai>
</uly

"Click™ data-lbd-name="clear-completed” data-

<button class="clear-completed” data-lbd-ac
reactid=".08.2.2">Clear completed</button> =

</footers
html body div#app section.todoapp div  footer.footer button.clear-completed




1 <body data-lbd-stable="true"> 1 <button data-lbd-condition="canExecute()"
2 <0 - __> 2 data-lbd-action="Click"
3 data-lbd-name="the-button">
3 </body>
/ y 4 Click me
5 </button>

Control quiescence

create <Apples> / DOM;

e e. create <Apples> / constraint violation

todos click "delete-button-1" / DOM;

~  What needs to be done?

V) Deresesfeh

Control model approximations

V) Publishpapers
Write dissertation

1 item left Al Acive  Completed Clear completed

create create

delete delete

html_body _divk lon.todoapp _div_iuctar footer _buttondless- complatad




e N ( Y

1 <button data-lbd-action="Click" 1 <form data-lbd-group-container="login">
2 data-lbd-name="the-button"> 2 <input type="email"
3 Click Me 3 data-lbd-group="login"
4 </button> 4 data-1lbd-order="1" ... />
5 <input type="password"
click the-button / DOM,; 6 data-lbd-group="login"
@ @ 7 data-lbd-grdeI;:"z"g... />
\. /| 8 <button data-lbd-group="login"
( N[ 9 data-lbd-order="3" ... >
1 <input data-lbd-action="SendKeys" 10 foein
g
2 data—lbd—value="hell?" 11 < [bntton>
3 data-lbd-name="some-input"> 19 </form>

T "o : )
s write "hello" in some-input / DOM, VO N login <peter,pwd> / DOM;
o S0 o S1 > N\
\_/ \_/ >® o 51 s

\ D,
Supports external datasets r \
\. /| 1 <button data-lbd-condition="canExecute()"
( N 2 data-lbd-action="Click"
1 <body data-lbd-stable="true"> 3 data-1bd-name="the-button">
2 <t-- e =2 4 Click me
3 </body> 5 </button>
\ D,
( A . . .
1 <span data-lbd-keep> @ e’ create <Apples> / constraint violation
2 Keep me, please.
3 </span> click "delete-button-1" / DOM,;

Control the output alphabet Control approximations
v

\. J A\




<input data-lbd-action="Click"
data-lbd-name="toggle-all">

<l .. -->

todos

Apples

Peaches

<input type="checkbox"
data-lbd-name="toggle"
data-Ibd-action="Click"
data-lbd-repeated>
<label>Apples</label>
<button

2 items left [Al| Active completed

Double-click to edit a todo

ereal e3gazaclimktRyge-all / 0d4FFa6r0290100e35d7a6dea6 1126

dod4ffa6f0290100e35d7a6dea6i1c26

create / 314a8d6c44b85e54e9rb900fd7 ecel:

</button>

361cs de521e43cbd469
Mplce3Baz:
delete: 3§d7aetiebtoaabéall / 2c16d6F552dad0sef22d6cg 54cdda6bo </di
click toaale-2 / 2c16d6f552dado6ef22d6c4 3dcdd96bs /dIV>
click toggle-1/ 314a8d6cagb85e54e9Fb900Fd7ece09d </diV>

4

e
Create transition

14a8d6ca4b 0fd7ece09d

clickto 7E127¢keR

b

L click toggle-1 / bale6bae4ff807c127de521e43cbd469

4

)7£127de521e43cbd 469

click|to 1d0

54e9fb900fd7ece09d

Toggle transition

create / constraint errg,

click toggle-all / 2c16d6Fs#2dAd0ser S 5G4 SRBESAISY error
click toggle-1 / 2c16d6F72dAd0ser22d6c454cdd96bg
ff807c127des21e43cbdd69

create / constraint 2rror

nterror

create / consty

_
Delete transition

click toggle-1 / balesba

delete-1 / dod4ffa6f0290100e35d7a6dea611c26
delete-2 / d0d4ffa6f0290100e35d7a6dea611c26

delete-1 / dod4ffagf0290100e35d7a6dea611c26

delete-1/ 2788f04905abc1361ce38a2a34d71316
delete-2 / 2788F04905abC1361ce3822334d71316
delete-2 / 2788f04905abc1361ce38a2a34d71316

delete-1/ 2788f04905abc1361ce38a2a34d71316

165b89ec5b44a0721fa410f484ad0b73

delete-1/165b89ec5b44a0731fa410f484ad0b73

<h1>todos</h1>
<form

<input
class="new-todo"
placeholder="What needs to be done?"

</form>
</header>




<a

V) Apples </a>

Peaches =2

1item left Al Active  Completed Clear completed

Doubie-click 10 edit a todo

Created by petehuns

Part of TodoM)

IA
[+})

</a>

</a>

BT

)

flete-t /165089ecSb44a0T31Fa4101484500bT3

Gelete 1 /16508965507 3114 146 4200073

eate  15a00CTD6CTS606c0ca br 509543

Aickshow-active [ 15a0cifb6cT 56 0e6ecce 1 corSha0sd3

Clickshov-all] 71723433145¢3 £ 76dcaT b398 12081

kn a4a5420drT504282067 clck toggle-al esascrzeflfs1bsbsteds:

ek show-completad [ e4a5¢728065 Tb0Sred5 Ta24 114306 aekte
elck gl 1 edaser2e |

ik shau e T Pl BT Lerencosn

/ ek Yoow-ol /F71739032 1 45C58T6dceT oS98 1200 mpleted / efeSci2ed6STb5bSed5 12241549067

B76dceTchSI6120bc1
TeckaTcos081200c1

L R U

\ Crest feongynterror

dlicktopgle-1 cac

ek 262300 T
dickks ‘af2e2200F caT

3585

ik have-campleted ] <450 Zedt SToB8 5= 4512241540067 dlickshaw-completed ] eda<r2edisTbsbgn

create constrant

ik showompieay 415400675

15400670

N

2332226 RPICST30

117550 N cariscarcososzet

“Geleta 1 | 1589ecsb4a07 T4 0r4E12000 T3

‘click show-all / 427c36435b1 5492 2a0dF cd TR 3585 create ] constr;

Gelete-1 ] T65039ecSb44a0731 T2 {pre84200673

‘dlick toggle-al TEEk 1
eyl a i

Clcktoggle-al 73rb1c3Tedk 15620083060 35100024
Clickeoggie 1, 3731 Tec6 1562098 385EE35130528

ok showsce; SRS

‘Galeta-1 ] TESDE9eCsbIAA0TE 241 DF4R4200TE

T332 I0R IR SesaRIseveds

-
Create transition

Toggle transition

_
Delete transition

e
Filter View transition



Malwa: A Tool for Learnability by Design

admin@malwa

-+ New Setup Results

https://www.todomvc.com » Learn &

Recent configurations

http://172.17.0.1:9999
Nov 21,2023, 12:42:13 PM

http://172.17.0.1:9999
Nov 21, 2023, 11:12:51 AM

http://172.17.0.1:9999
Nov 21,2023, 11:12:51 AM




LTOR

s

———{ Learner }———

Malwa in Use

-

<!Doctype html>
<html>
<body>
<button
data-1lbd-name="btn"
data-1lbd-action="Click"
>
Click me!
</button>
</body>
</html>

Model H;

hessassnnnnnnnnap

<IDoctype html>
<html>
<body>
<input
type="text"
data-1bd-name="input"

data-1bd-action="SendKeys"

data-lbd-value="Hello"
>
</body>
</html>

4

p(DOM,,)

Model H,,



The Step Function

Execute

button.click()

Observe

<!Doctype html>
<html>
<body>
<button
data-1bd-name="btn"
data-1bd-action="Click"
>
Click me!
</button>
</body>

</html> 7

Selenium

¢

button = driver.findElement(...);
button.click()

Selenium
( Java / JavaScript )

Class ClickAction ..

7_ String name = btn

[ Java |

>

Instruct Extract <button
button = driver.findElement(...); data-1bd-name="btn"
data-1bd-action="Click"
>
Click me!
Learner </button>
<button

data-1lbd-name="btn"
data-1lbd-action="Click"

Click me!
</button>

[

HTML |




Continuous Improvement

Knows HTML & CSS m

Defines alphabet

in HTML

Specifies system
properties

Code Deploy



+ New Setup Results

https://www.todomvc.com

Recent configurations

htep://172.17.0.1:9999
Nov 21,2023, 12:42:13 PM

http://172.17.0.1:9999
Nov 21,2023, 11:12:51 AM

htep://172.17.0.1:9999
Nov 21,2023, 11:12:51 AM

Configuration

Reset

Reset URL

Data Selection

Select a dataset

Choose File  No file chosen

Alphabet ConFfiguration

Alphabet Selection |:|7'

Alphabet Agaregation [
Equivalence test
Method Random Walk ~
Min Length

Max Length

MNumber of Tests

P Learn

=

Sk ool W3t 580366 S BT e

'''''




* Formal Methods are Fun and Effective
* Decision Trees are harmless

e LLMs are better considered Partners than Tools:
* Verify their Contributions!

* We have to explore where their Strengths and Limitations are
 Automata Learning is an effective Control Methodology

* QA must be integral Part of Development

* Automation must be increased!

* Max Tegmark: https://youtu.be/xUNx_PxNHrY?si=mqMBbURa9QZo yUg



You can only take ane item
with you 10 the other side at
once. The game Is wan, If all
items are on the other side of
the river.

Natural Language
Description

11
Graphical Model

Embed in

k-

“four task is ta Ml In code a8 L

part of & larger java code
Base. You can Tl In misipie
BHOCKS, 8ch NaVing 8 specilic
purposs.

PUIBDSE of your £oae: Fill in
e game I0gic based on & text
Prompt. Tranaitions are aiready
Iimplemented.

You can anly take ane item
Wi yau 1 the other side st
‘once. The game Is won, If
items are on the other side

of the river.

Generate

Refine

Embed in

Generate

In mug
eaeh nauing 3 specie
purpase.

Purpose of your code: Fil in
the game lagic based on a text
promt. Transitions are slready

[mplemenied

You can only take one fiem v

with you 1o the other side at

once. The game is won, If sl
items are on the ather side
of the river.

D

L

Verify

Visual
Analysis

Difference
Automaton

Test

Automata
Learning

Test

Application
Code



Forest Gump o
https://demo.forest-gump.k8s.ls-5.de/ https://gitlab.com/scce/add-lib

Our Open Sources Library (RUST): https://github.com/Conturing/affinitree

Busch, Bainczyk, and Steffen:

Towards LLM-based System hito://cinco.cloud
Migration in Language-Driven

Engineering [to appear]

Busch et al.: ChatGPT in the
Loop: A Natural Language
Extension for Domain-Specific
Modeling Languages


http://cinco.cloud/
https://demo.forest-gump.k8s.ls-5.de/
https://gitlab.com/scce/add-lib

