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연구분야

교수님
사진

Double Debugger / Type AnalysisMechanized Language Specification

Parametric Static AnalysisAutomated Testing / Program Synthesis

§ 기계화 명세 기반 프로그래밍 언어 도구 자동 생성 연구
(파서, 인터프리터, 테스트, 타입 검사기 등)

§ ESMeta - JavaScript의 기계화 명세
§ JavaScript 공식 명세(ECMA-262)의 CI 시스템에 도입
§ Python 등 다양한 언어로 확장 연구 진행 예정

§ 기계화 명세 기반 JavaScript Double Debugger 연구
§ 웹 기반의 Debugger 제공 및 JavaScript 이해도 증진
§ 타입 분석을 통한 언어 명세의 결함 및 오류 검출
§ 고급 타입의 정의 및 타입 분석기 연구 진행 예정

§ 기계화 명세 기반의 일치 테스트 합성 연구
§ 프로그래밍 언어 구현체의 안정성 검증을 위한 퍼징 연구
§ 프로그래밍 언어의 검증을 위한 프로그램 합성 연구
§ 자동화 테스팅을 통한 소프트웨어의 안정성 증진 연구
§ 테스트 결과 학습을 통한 결함 위치 추적 연구

§ 매개변수화 정적 분석기 SAFE 2.0 개발 및 연구 진행
§ 동적 분석 정보 기반 정적 분석 기술 연구
§ 데이터 기반 매개변수화 정적 분석 연구 진행 예정
§ 특화된 분석 도메인 연구 진행 예정
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Fig. 2. Structure of parametric static analysis.

Since the view transition l1 → l2 passes the condition x ≥ 0, it re!nes # to the non-negative
integer abstract state ⊕ and the negative integer abstract state − to ⊥ in !l1 → l2"! . With such
abstract semantics of view transitions, the !nal analysis result of the program becomes:

!P"! (l0) = ⊕ !P"! (l1) = # !P"! (l2) = ⊕ !P"! (l3) = − !P"! (l4) = ⊕.
It produces a more precise analysis result than without using the sensitivity.

2.4 Parametric Static Analysis
Static analysis techniques are often evaluated by three metrics: performance, precision, and sound-
ness. Performance denotes how fast static analysis can analyze programs. Precision denotes how
precisely static analysis can approximate program behaviors; if the analysis precision is low, then
analysis results may contain many infeasible states resulting in many false alarms. In most cases,
precision competes with performance. The more precise analysis performs, the more information
it manipulates, which degrades the performance. For soundness, the abstract semantics computed
by a static analysis should include the concrete semantics: !P" ⊆ γ (!P"! ). However, it may not
be because of the di"culties in safe approximation or real-world features such as dynamic code
generation in JavaScript and re#ection in Java.

Parametric static analysis considers a static analyzer as a black-box and focuses on how to im-
prove analysis results by con!guring its parameters. We dub such parameters that can be con!g-
ured without knowing the details of static analysis analysis parameters. As illustrated in Figure 2,
a parametric static analysis consists of two modules: a parameter selector and a static analyzer.

The parameter selector sel : P → δ × D! × d!
ι × F ! selects analysis parameters. It utilizes the

extracted program properties or feedback from previous or intermediate analysis results in the
parameter selection process. We explain the detail of the parameter selector in Section 4.

The static analyzer produces an abstract semantics of the given program P via a static analysis
based on the abstract interpretation framework. The abstract semantics depends on four analysis
parameters selected via the parameter selector sel: a view abstraction δ , a state abstract domain
D! , an initial abstract state d!

ι , and an abstract transfer function F ! :

!P"! = lim
n→∞

(F ! )n (d!
ι ) where


d!

ι ∈ D!
δ ,

F ! ∈ D!
δ → D

!
δ .

The initial abstract state d!
ι should be an element of the sensitive abstract domain D!

δ and the
abstract transfer function F ! should have the type D!

δ → D
!
δ .

3 ANALYSIS PARAMETERS
In parametric static analysis, we can specialize analyzers for a given program by selecting appro-
priate analysis parameters. In this section, we explain existing analysis techniques in terms of
analysis parameters: analysis sensitivity using a view abstraction δ (Section 3.1), state abstraction
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