
[OPLSS: Static Analysis]


Operational / Denotational 
Semantics
Sukyoung Ryu


[Courtesy by Prof. Kihong Heo]


July 4, 2023



(1) Concepts in Static Analysis 

(2) Operational / Denotational Semantics 

(3) Abstract Interpretation 

(4) Automatic Derivation of Static Analysis
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A Simple Imperative Language



Different Styles of Semantics



Denotational Semantics



Semantic Domains



Semantics of Expressions



Semantics of Commands (1)



Semantics of Commands (2)



Semantics as Fixed Point (1)



Semantics as Fixed Point (2)



Exercise
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Questions



Domain Theory



Partial Order



Partial Order



Least Upper Bound



Least Upper Bound
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CPO
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Continuous Function
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Non-Continuous Function (1)



Non-Continuous Function (2)



Continuous Function



Fixed Point



Proof
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Proof of (2)



Proof of (2-1)



Proof of (2-2)



Constructions on CPOs



Lifted Set



Cartesian Product

Exercise!



Separated Sum

Exercise!



Function

Exercise!



Semantic Domains (Revisited)



Semantics of while (Revisited)



Example



Example



Example



Example

x >= 10
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x >= 10

x >= 9
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x >= 10

x >= 9

x >= 8



Semantic of Commands (Revisited)



Generality of Fixed Point



Semantics of Programs



Summary
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A Simple Imperative Language



Intermediate Representation for ECMAScript



Semantic Domains (Revisited)



Semantic Domains



Semantic of Commands (Revisited)



Semantics of Instructions



Semantics of Expressions


