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Software Analysis Lab @Korea Univ.

* Program analysis

* Fuzzing, symbolic execution, static analysis, verification

* Program repair

e Static analysis-guided repair, fault localization, LLM-based repair

e Emerging domains

e Smart contracts, Quantum, Al,/ADS (Autonomous Driving System)

e Python infrastructures

* Intermediate language, types, compiler correctness, analysis, optimization



ArEd ALE (ADS) HIAT

o L{&f ADS: Autoware (https://autoware.org/)

e A\|Z2[0|H: Carla (https://carla.org/)



https://autoware.org/
https://carla.org/
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Unique Challenge: High Simulation Cost
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Number of violations
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e 23 reported, 16 confirmed
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ID | Commit | Module | Type Description ACK
1 fob14ec Control | Collision | Weak braking on a downbhill. v
2 eeed846 | Localization | Stalling | Miscalculated the ego vehicle’s position while turning. v
3 eeed846 | Localization | Stalling | Fails to estimate the ego vehicle’s position on a slippery surtface. v
4 eeed846 Planning Stalling | Indefinitely stops while making a turn at a sharp corner.
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13 | 4a3de49 | Localization | Stalling | Halts unnecessarily due to localization error at roundabout. v
14 | 4a3de49 | Perception | Stalling | Detects a non-blocking object as an obstacle ahead. v
15 | 4a3de49 pending | Collision | Fails to consistently detect a small obstacle in front. v
16 | 4a3de49 Planning | Collision | Incorrectly calculated a drivable area ahead as non-drivable.

17 | 4a3de49 Planning Stalling | Incorrectly recognize the slowly approaching vehicle as moving away.

18 | 4a3de49 pending Collision | Fails to yield to the NPC vehicle exiting from a roundabout. v
19 | 4a3de49 Planning Stalling | Underestimates required acceleration for uphill. v
20 | 4a3de49 Control Stalling | Stops near the destination at the corner. v
21 | 4a3de49 pending Stalling | Remains stopped despite the obstacle ahead having cleared. v
22 | 4a3de49 pending Stalling | Failed to drive downhill when initialized close to the slope start.

23 | 75549a6 pending | Invasion | Produces an invalid backward plan instead of a valid forward route. v
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Python
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Top programming languages Top 10 fastest growing
on GitHub languages in 2024

RANKED BY COUNT OF DISTINCT USERS CONTRIBUTING TO PROJECTS OF TAKEN BY PERCENTAGE GROWTH OF CONTRIBUTORS ACROSS ALL
EACH LANGUAGE. CONTRIBUTIONS ON GITHUB.

: Python

‘ JavaScript

9 TypeScript

B Java

2M

2023 @ 2024




Our Research on Python

e PyTER: Effective program repair for Python type errors. FSE 2022

e Towards effective static type-error detection for Python. ASE 2024

e Boosting Python type inference models. In submission

e Automating Python library migrations. In submission

e Python intermediate language. In progress

* Python compiler testing. In progress




Static Types for Python
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def add(x: <FILL_IN>, y: <FILL_IN>) -> <FILL_IN>: -

return x + vy

Fundamental Question: & G10{2| Ef= A O E Of|=etCt= A0 BAQIT?

i Ll

QA (15%)



e Python 22| ¥ d.-d5-0|4d = EQ. ofX|2F Fefot =4, &

As-Is

Informal, complex, and implicit i Formal, minimal, and explicit

Python

Python -to- IR Compller IR

U

IR Interpreter

e Hard to analyze — unsafe code
. | IR Analyzer IR Optimizer | | IR Translator

e Hard to optimize — inefficient code

. safe
e Hard to translate — unportable code code

efficient portable

code

code
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