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RandomForests

» Aggregation
The Powepf AlgebraidDecidionDiagrams

» Explanation
Abstractionandsuch

«» Verification

PréPost-VerificationasinfeasiblePathsReduction
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Algebraic Aggregation
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The Aggregate
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Infeasible Path Elimination
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Model Explanation18 nodes)
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Class Characterization

» Given Clasg

» Restrictmodelexplanationto part
that isrelevantfor classc

» BDD Clasg vs. allother classes
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Outcome Explanation
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PregPostForestVerificationfor Free!!!
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Iris-setosa

Iris-virginica Iris-versicolor

ForestGump
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DeepNeural(RelLl Networks

Transfer
Everythingcanbe donehereaswell
We havea Rcher Algebra (DNNComposition
VariableOrderinghurts
Essentiallye are Dealingwith Trees
Thereisa solidScalabilitywall

DNNEquivalencaup to Epsilon
VisualVerification via ConcolicExecution
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Learning a PLNdQ\Solution |
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Analyzing PLN&AIlgebraic Approach
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Analyzing PLNNThe Difference
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Analyzing PLNNThe Difference
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Analyzing PLN&NEquivalence up to
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Classification: Requires a threshold
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Robustness Verificatiqalso Pre/Post)

AAbstractinterpretation of our TypedAffinceDecisionsStructure(TAD$
APrecise ConvexPolyhedra (the resultof ReLU

ARough Hypercubes

ABetter: Zonotopes

APowerful: Star Sets

We alsohit the VNN-Wall

Our OpenSourced.ibrary (RUST):
Ahttps://github.com/Conturing/affinitree



VisualValidation
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Piecewise Linear Functions (PWL)

Decision Surface Decision Boundaries



PWL Activation Functions

Step Hard Hyperbolic Tangent RelLU

1.0 1 ° 1.0 10

0.8 8 -
0.5

0.6 6 -
0.0

0.4 1 4
—0.5 -

0.2 2 -

0.0 0 —-1.0 0

-10 -5 0 5 10 -10 -5 0 5 10 -10 -5 0 5 10

Leaky RelLU

-5 0

10




PWL Neural Networks
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AffTreeExample; Image (PWL)
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AffTreeExample; Preimage Partition
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Fairness Example

AScenario: Loan Approval
AFeatures: Yearly Income, Age, Gender
AML model: Deep Neural Network

ATrained on biased dataset
Aln reality not always know

AQuestion: Is the DNN biased?



Technique; Slicing / Concolic Execution
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Fairnesg Decision Boundaries

Male Female

Loan Approval
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[ Accept

Income

Age Age



Adversarial Examples
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Pruning Infeasible Paths
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Languagédriven Engineering (LDE)

1. Useof Domain-Specifidcanguage¢DSLS):
ATailoredsyntaxand semanticgfor particularapplicationdomains.
AEnhancedexpressivenestor domainexpertsnot familiar with traditional progamminganguages

2. Modeling and Code Generation:

A Automaticgenerationof codefrom high-level specifications.

AUseof modelsasprimaryartifactsof the developmentprocess.
3. Abstractionand Automation:

AHighlevelabstractiongto simplifycomplexsystems.

A Automationof routine and error-pronetasks.

4. Collaborationbetween DomainExpertsand Developers:
AEnhancedommunicatiorthrough sharedDSLSs.
ADomainexpertscancontribute directly to softwaredevelopment.

5. Iterative andIncrementalDevelopment:

ARapidprototypingand iterativerefinement.

A Continuousvalidationof modelsagainstdomainrequirements.
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Graphical Extendible
Model Code

JavaScript
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& larger java code

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

B he —0—

Graphical Extendible
Model Code

Contextual Domain Information:
W Expected Output
W Functions to implement

W) 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.

The game is won when each object is
moved to the right side of the river.
The game is lost if the wolf and the

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
same side of the river while the player

IS on the other side.

= a0

Graphical
Model

Generate

Natural Language Prompt

Description

Frame

Extendible
Code
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Graphical
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You can only take one item
with you to the other side at
once. The game |5 won, IT all
Items are on the other side of
the river.

Natural Language
Description

Generate

Embed in

base. You can fil in multiple
blocks, each having a specific

purpase.

Purpose of your code: Fill in
the game logic based on a text
prompt. Transltions are Ell’Bﬂd"’
implemented.

fou can only take ane iem
with you 1o the other side at
once. The game ks won, If all
items are on the other side
of the river.

“Your task is 1o 1l In code as | :
[part of a larger java coge

Generate

Prompt
Frame

2

Extendible
Code

Extending
Code
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Graphical
Model

You can only take one item
with you to the other side at
once. The game |5 won, If all
Items are on the other side of
the river.

Natural Language
Description

Generate

v

Embed in

“Your task is 1o 1l In code as | :
[part of a larger java coge

base. You can fil in multiple
blocks, each having a specific

purpase.

Purpose of your code: Fill in

the game logic based on a text
prompt. Transltions are alread','
implemented.

fou can only take ane item
with you 1o the other aide at
once. The game ks won, If all
items are on the other side
of the river.

Extendible D\

Code =

Generate
— Application
-@# e L | Code

Extending

Prompt
Frame

Code
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Generate

Graphical
Model

You can only take one item

.
with you to the other side at E mbed In

once. The game |5 wan, IT all

Items are on the other side of

the river.

Natural Language
Description

¢ S

‘Your task is to 1l in code as | >
[part of a larger java code

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
prompt. Transitions are 8|I’BEG'(
Implemented.

You can anly take one item
with you 1o the other side at
once. The game ks won, If all
Items are on the other side
of the river.

Prompt
Frame

Generate

Extendible
Code

Extending
Code

Application
Code

e m o m = = = = = = = = = = = = = = = —————— e ——— - — =

_________________________________________________________________________________________________________________________________
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Modeling & Generation

Generate

Graphical
Model

You can only take one item

with you to the other side at E mbEd n
once. The game |s won, If all

Items are on the other side of

the river.

Natural Language
Description

O

Your task is 1o 1l In code as | }
part of a larger java code

Dbase. You can fill In muitiple
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
iems are on the other side
of the river.

Prompt
Frame

Generate

Extendible
Code

Extending
Code

Application
Code

_______________________________________________________________________________________________________________________________

Behavioral

Model

Automata
Learning

e m e m mmm mmmm = = = = == == ———————— == — =
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Prompt Frame
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with you to the other side at L Implemented.

once. The game 15 won, If all
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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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