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Overview

• Idea: Make the entire System under Test differentiable

• Use gradient-based optimizer to find suitable input values

• Similar to static Symbolic Execution
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Differentiable Representations

• Internally, everything is represented as float

• Every node has a value that indicates if it is reached with current inputs

• Use stretched sigmoid curves for decision functions
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Example

public s t a t i c void main ( S t r i n g [ ] args ) {
i n t x = V e r i f i e r . nondet In t ( ) ;
i n t y = V e r i f i e r . nondet In t ( ) ;
i f ( x < −10 && y > 1) {

asser t fa lse ;
}

}

⇒ σ(−10 − x) ∗ (1 − σ(1 − y))

Start

True Falsex < -10 ?

σ(-10-x) 1 - σ(-10-x)

True Falsey < 1 ?

σ(1-y) 1 - σ(1-y)

Assertion
Error
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Try DASA!
Any Questions?

# f.maechtle@uni-luebeck.de

§ https://github.com/UzL-ITS/
dasa-program-analysis
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